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C h a p t e r  I  
I N T R O D U C T I O N  
B a c k g r o u n d  o f  t h e  S t u d y  
C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  E d u c a t i o n ,  l o c a t e d  a t  
E l l e n s b u r g ,  W a s h i n g t o n ,  i s  a n  i n t e g r a l  p a r t  o f  t h e  s y s t e m  
o f  h i g h e r  e d u c a t i o n  m a i n t a i n e d  b y  t h e  S t a t e  o f  W a s h i n g t o n .  
I t  i s  p r i m a r i l y  a  t e a c h e r ' s  c o l l e g e ,  o f f e r i n g  b o t h  t h e  B . A .  
a n d  M a s t e r  o f  E d u c a t i o n  d e g r e e ,  a l t h o u g h ,  s i n c e  1 9 4 7 ,  i t  
h a s  m a i n t a i n e d  a  C o l l e g e  o f  A r t s  a n d  S c i e n c e s ,  w h i c h  o f f e r s  
a  B a c h e l o r  o f  A r t s  d e g r e e  i n  t h e s e  a r e a s .  
F o r  t h e  p a s t  t h i r t e e n  y e a r s ,  F r e s h m a n  E n t r a n c e  E x a m -
i n a t i o n s ,  c o n s i s t i n g  o f  t h r e e  n a t i o n a l l y  k n o w n  a n d  s t a n d -
a r d i z e d  t e s t s ,  h a v e  b e e n  a d m i n i s t e r e d  t o  F r e s h m a n  s t u d e n t s  
e n t e r i n g  t h i s  i n s t i t u t i o n ;  n a m e l y ,  T h e  A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n ,  T h e  N e l s o n - D e n n y  
R e a d i n g  T e s t ,  a n d  t h e  C o o p e r a t i v e  E n g l i s h  T e s t .  T e s t  
s c o r e  d a t a  s o  d e r i v e d  h a s  b e e n  f i l e d  f r o m  y e a r  t o  y e a r  i n  
t h e  f i l e s  o f  t h e  O f f i c e  o f  P e r s o n n e l  a n d  P l a c e m e n t .  
T h e  s c o r e s  f r o m  F r e s h m a n  E n t r a n c e  E x a m i n a t i o n s  a r e  
n o t  u s e d  f o r  t h e  p u r p o s e s  o f  s e l e c t i v e  a d m i s s i o n ;  t h e y  a r e  
u s e d  o n l y  f o r  g u i d a n c e  p u r p o s e s ;  t o  p r o v i d e  g u i d a n c e  
p e r s o n n e l  w i t h  a  b a s i s  u p o n  w h i c h  t h e y  m a y  a i d  s t u d e n t s  i n  
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reaching a state of self-realization. The guidance pro-
gram at Central Washington College has fUnctioned upon 
the premise that there exists a positive correlation 
between abilities and aptitudes, as measured by the tests 
used in the entrance examinations, and subsequent success 
in college. The logical assumption that, if such a cor-
relation does exist, low scores on the examinations would 
indicate that the student would experience a lack of 
success in college, and, conversely, that high scores on 
the entrance examination tests are prognostic of a high 
degree of success in the curriculum of Central Washington 
College, has given direction to much of the student guid-
ance program. Guidance personnel, however, have expressed 
a need for more objective evidence as to the validity of 
the measures obtained from Freshman entrance examination 
tests. Until this date, however, no systematic study of 
the relationship between academic aptitude and achievement 
in reading and English, as measured by the above mentioned 
entrance examinations, and subsequent success in college 
has been made at this institution. This does not deny the 
fact that such relationships have been investigated me-
thodically and extensively in other similar institutions, 
and that the results of such research may be quite appli-
cable to the local situation. However, since it may only 
2 
b e  a s s u m e d  t h a t  t h e  s i t u a t i o n  a t  C e n t r a l  W a s h i n g t o n  
C o l l e g e  i s  s o  i d e n t i c a l  w i t h  o t h e r  i n s t i t u t i o n s  w h e r e  
s u c h  r e s e a r c h  h a s  b e e n  c a r r i e d  o u t  t h a t  t h e  r e s u l t s  o f  
t h a t  r e s e a r c h  a r e  a p p l i c a b l e  l o c a l l y ,  i t  s e e m s  t h a t  t h e r e  
i s  a  n e e d  f o r  s u c h  a  s t u d y  t o  b e  c a r r i e d  o u t  o n  a  l o c a l  
b a s i s .  C o m m e n t i n g  u p o n  t h i s  i n  r e g a r d s  t o  t h e  A m e r i c a n  
C o u n c i l  o n  F d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n ,  C r a w f o r d  
s t a t e s :
1  
" P r e v i o u s  r e m a r k s  a s  t o  t h e  q u e s t i o n a b l e  
s i g n i f i c a n c e ,  f o r  m a n y  i n s t i t u t i o n s ,  o f  A C P E  
p e r c e n t i l e s  a s  p u b l i s h e d  d o  n o t  a t  a l l  d e n y  
t h a t  t h e  e x a m i n a t i o n  m a y  b e  u s e d  t o  t h e i r  
a d v a n t a g e .  F i r s t ,  h o w e v e r ,  n o r m s  p e r t i n e n t  
t o  t h e  r e s p e c t i v e  e d u c a t i o n a l  s t a n d a r d s  o f  
e a c h  c o l l e g e  s h o u l d  b e  e s t a b l i s h e d  d e  n o v o  
a n d  c r i t i c a l  p o i n t s  ( e . g . ,  f o r  admission~ 
s c h o l a r s h i p  a w a r d s  o r  a d v a n c e d  p l a c e m e n t )  
a l s o  d e t e r m i n e d  l o c a l l y .  T h e  s a m e  o b s e r v a -
t i o n s  a p p l y  t o  o t h e r  t e s t s  o f  l i k e  n a t u r e . "  
G r a n t e d  t h a t  t h e r e  e x i s t s  a n  e d u c a t i o n a l  n e e d  f o r  a  
l o c a l  s t u d y  o f  F r e s h m a n  E n t r a n c e  E x a m i n a t i o n s  a n d  t h e  
r e l a t i o n  o f  t h e  a t t r i b u t e s  t h e y  p u r p o r t  t o  m e a s u r e  t o  
s u b s e q u e n t  s u c c e s s  i n  c o l l e g e ,  t h e  m o r e  s p e c i f i c  o b j e c -
t i v e s  o f  t h e  p r e s e n t  s t u d y  m a y  b e  r e s o l v e d .  
1 .  
P u r p o s e s  o f  t h e  S t u d y  
T h e  p r i m a r y  p u r p o s e  o f  t h i s  s t u d y  i s  t o  d e t e r m i n e  
C r a w f o r d  A l b e r t  B . ,  a n d  B u r n h a m ,  P a u l  s . ,  F o r e c a s t i n g  
C o l l e g e  A c h i e v e m e n t ,  P a r t  I .  N e w  H a v e n :  Y a l e  U n i v e r -
s i t y  P r e s s ,  1 9 4 6 ,  p .  9 9 .  
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the magnitude and the direction of the relationship 
which exists between certain abilities as measured by 
Freshman Entrance Examinations employed at this college 
and subsequent success in the academic aspect of college 
life. More definitely, the study will seek to answer the 
following questions: 
1. What is the relationship between reading ability, 
as measured by the Nelson-Denny Reading Test, administered 
to Freshmen students entering Central Washington College, 
and subsequent success in the academic aspect of college 
life in the curriculum of that college? 
2. What is the relationship between academic apt-
itude, as measured by the American Council on Education 
Psychological Examination, administered to Freshmen stu-
dents upon entering Central Washington College, and 
subsequent success in the academic aspect of college life 
in the curriculum of that college? 
The Study Sample 
Autumn Quarter, 1949, 535 students took the Freshman 
Entrance Extrance Examinations at Central Washington 
College of Education. This group represents the sample 
upon which this study is based: the entire population of 
the Freshman class entering Central Washington College, 
A u t u m n  Q u a r t e r ,  1 9 4 9 .  
O f  t h i s  g r o u p ,  5 0 9  s t u d e n t s  c o m p l e t e d  o n e  o r  m o r e  
q u a r t e r s  w o r k  i n  c o l l e g e  s u b s e q u e n t  t o  t a k i n g  t h e  F r e s h -
m a n  e n t r a n c e  e x a m i n a t i o n s .  C o r r e l a t i o n s  i n  t h i s  s t u d y  
b e t w e e n  g r a d e  p o i n t  a v e r a g e s  a n d  F r e s h m a n  e n t r a n c e  e x a m -
i n a t i o n  s c o r e s  a r e  b a s e d  u p o n  s t a t i s t i c s  d e r i v e d  f r o m  t h e  
w o r k  o f  t h i s  g r o u p .  
O b v i o u s l y ,  t h e  s a m p l e  i s  n o t  r a n d o m  i n  t h e  s t r i c t e s t  
s e n s e .  G e n e r a l i z a t i o n s  f r o m  t h i s  s t u d y  t h e n  m u s t  b e  
c o n s i d e r e d  o n l y  a s  b e i n g  d i r e c t l y  a p p l i c a b l e  t o  t h e  p o p u -
l a t i o n  o f  w h i c h  t h e  s a m p l e  i s  r e p r e s e n t a t i v e ;  i . e . ,  t h e  
F r e s h m a n  c l a s s  e n t e r i n g  i n  t h e  F a l l  o f  1 9 4 9 .  I t  i s  p o s -
s i b l e  t o  g e n e r a l i z e  s a f e l y  f r o m  t h e  r e s u l t s  o f  t h i s  s t u d y  
r e l a t i v e  t o  o t h e r  p o p u l a t i o n s  o n l y  t o  t h e  e x t e n t  t h a t  i t  
m a y  b e  a s s u m e d  t h a t  t h e  s a m p l e  u s e d  i n  t h i s  s t u d y  i s  
t r u l y  r e p r e s e n t a t i v e  o f  o t h e r  p o p u l a t i o n s .  T h i s  a s s u m p -
t i o n  m a y  b e  s a f e l y  m a d e  i n  r e g a r d s  t o  t h e  A m e r i c a n  C o u n c i l  
o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n ,  b u t  n o t  s o  i n  t h e  
c a s e  o f  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t ,  a c c o r d i n g  t o  t h e  
r e s u l t s  o f  a  s t u d y  o f  t r e n d s  i n  t e s t  d a t a  f o r  F r e s h m a n  
s t u d e n t s  e n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e  f o r  t h e  
t h i r t e e n  y e a r  p e r i o d ,  1 9 3 8 - 1 9 5 0 ,  c a r r i e d  o u t  b y  D r .  
S a m u e l s o n ,  D i r e c t o r  o f  P e r s o n n e l  a n d  P l a c e m e n t ,  i n  t h e  
5  
Fall of 1950. This study indicates that there has been 
no marked change in scores made on the American Council 
on Education Psychological Examination by Freshman classes 
entering this institution during the past thirteen years. 
All classes have been of relatively the same ability, 
insofar as the examination is a true measure of academic 
ability. In the ease of reading ability as measured by 
the Nelson-Denny Reading Test, however, there has, for the 
past five years, been a marked downward trend in test 
scores made by the entering groups. These considerations, 
however, do not at all mean that the sample used in this 
study cannot be assumed to be representative of the larger 
population from which it has been drawn: the thirteen 
Freshman classes entering Central Washington College of 
Education during the period 1938-1950. The population 
about which generalizations are made in this study con-
sists, not of individuals, but of an intact Freshman class 
of 535 individuals, drawn from a larger population con-
sisting of twelve other such classes in the same institu-
tion. Therefore, it is safe to assume that the sample 
used in this study is representative of the larger, 
2. Samuelson, E. E., Trends in Test Data fQ.r. College 
Freshman, Unpublished study, Central Washington 
College of Education, 1950. 
6 
d e f i n e d ,  p o p u l a t i o n  f r o m  w h i c h  i t  w a s  s e l e c t e d .  E d w a r d s  
p o i n t s  t h i s  o u t  c l e a r l y  e n o u g h :  
" I n  t h e  b e h a v i o r a l  s c i e n c e s  w e  m a y  r e c -
o g n i z e  a n d  a c k n o w l e d g e  t h a t  w e  n e v e r  h a v e  
p e r f e c t l y  r a n d o m  s a m p l e s  o f  a  l a r g e  p o p u l a t i o n .  
B u t ,  i f  w e  a r e  w i l l i n g  t o  m a k e  t h e  n e c e s s a r y  
a s s u m p t i o n s ,  w e  f i n d  t h a t  i n  m a n y ,  m a n y  
i n s t a n c e s  t h e  a s s u m p t i o n s  a r e  j u s t i f i e d  i n  
t e r m s  o f  p r a c t i c a l  c o n s i d e r a t i o n s .  M u c h  h a s  
b e e n  s a i d  a g a i n s t  t h e  s a m p l e s  u s e d  i n  b e -
h a v i o r a l  r e s e a r c h  - a n d  t h a t  m a n y  s t u d i e s  
h a v e  v i o l a t e d  e v e n  s i m p l e  p r e c a u t i o n s  t o  i n -
s u r e  r e p r e s e n t a t i v e n e s s  i s  n o t  t o  b e  d e n i e d  -
b u t  g e n e r a l i z a t i o n s  b a s e d  u p o n  s a m p l e s  i n  
w h i c h  c a r e  h a s  b e e n  t a k e n  t o  e l i m i n a t e  b i a s  
a n d  w h i c h  a r e  t h e n  t r e a t e d  a s  i f  t h e y  w e r e  
r a n d o m  s a m p l e s  f r o m  l a r g e r  p o p u l a t i o n s  h a v e  
b e e n  f o u n d  t o  b e  s o u n d  a n d  u s e f u l .  T h e  f a c t  
i s  t h a t  n o  o n e  h a s  e v e r  s t u d i e d  t h e  c o r -
r e l a t i o n  b e t w e e n  c o l l e g e  g r a d e s  a n d  t e s t s  o f  
a c a d e m i c  a p t i t u d e  i n  a  s t r i c t l y  r a n d o m  
s a m p l e  o f  c o l l e g e  s t u d e n t s  f r o m  t h e  p o p u -
l a t i o n  o f  a l l  c o l l e g e  s t u d e n t s .  Y e t  
g e n e r a l i z a t i o n s  h a v e  h e l d  u p  t h a t  h a v e  b e e n  
m a d e  o n  t h e  b a s i s  o f  a v a i l a b l e  c o r r e l a t i o n  
c o e f f i c i e n t s  d e r i v e d  f r o m  s a m p l e s  a n d  t e s t s  
o f  s i g n i f i c a n c e  h a v e  b e e n  a p p l i e d  t o  t h e s e  
c o e f f i c i e n t s  a s  t h o u g h  t h e y  w e r e  d e r i v e d  
f r o m  r a n d o m  s a m p l e s . " 3  
T h a t  t h e  r e p r e s e n t a t i v e n e s s  o f  t h e  s a m p l e  u s e d  i n  
t h i s  s t u d y  m a y  b e  a s s u m e d ,  a n d  t h a t  g e n e r a l i z a t i o n ,  w i t h i n  
l i m i t s  o f  s t a n d a r d  e r r o r ,  i s  j u s t i f i e d  f r o m  t h e  f i n d i n g s  
i n  r e l a t i o n  t o  t h e  l a r g e r  p o p u l a t i o n  f r o m  w h i c h  t h e  s a m p l e  
i s  d r a w n ,  i s  f u r t h e r  j u s t i f i e d  b y  M c N e m a r .  H e  s t a t e s :  
3 .  E d w a r d s ,  A l l e n  L . ,  S t a t i s t i c a l  A n a l y s i s  f o r  S t u d e n t s  
! ! 1  P s y c h o l o g y  a n d  E d u c a t i o n ,  N e w  Y o r k :  R i n e h a r t  a n d  
C o . ,  1 9 4 6 ,  p p . " ° 2 ' S ' 5 - 2 B 6 .  
7  
"In the absence of an obviously valid 
scheme for drawing the sample, the only thing 
one can do is to describe the sample as com-
pletely as possible with regards to the known 
characteristics of the universe from which 
it was drawn. If the sample is typical of 
the universe in several variables which are 
related to the variate being studied, it i~ 
safe to assume that it is representative."~ 
This study progresses upon the assumption that the 
sample used is truly representative of the total popula-
tion of the thirteen classes from which it was drawn. 
The Criterion of Success in College 
Success in college, for the purposes of this study, 
is defined as success in the academic aspect of college 
living. The students' individual cumulative grade point 
average, exclusive of grades in physical education and 
music activity courses, is used as evidence of the degree 
of success attained. The relativity of success so defined 
need only be pointed out. Obviously there is no grade 
point average that could be labeled "zero success, 11 nor is 
there another grade point average that could be labeled 
"complete success.n The cumulative grade point average of 
an individual is used as an indicator, not of so many 
units of success, but of the relative success of that 
4. McNemar, Q., Sampling in Psychological Research, 
Psychological Bulletin, 37 (194o) 384. 
8 
i n d i v i d u a l  a m o n g  t h e  v a r i o u s  g r a d a t i o n s  o f  s u c c e s s  t h a t  
a r e  i n d i c a t e d  o n  a  s c a l e  o f  g r a d e  p o i n t  a v e r a g e s  t h a t  
r u n s  f r o m  o . o  t o  4 . 0 .  I n  o t h e r  w o r d s ,  i f  a  s t u d e n t  
a c h i e v e s  a  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e  o f  2 . 5  d u r i n g  
h i s  c o l l e g e  c a r e e r ,  t h e n  h i s  s u c c e s s  i n  c o l l e g e  i s  
r e l a t i v e  t o  t h e  p o s i t i o n  o f  2 . 5  o n  a  s c a l e  t h a t  r u n s  f r o m  
o . o  t o  4 . o .  I f  o n e  t h i n k s  o f  s u c c e s s  i n  t e r m s  o f  q u a n -
t i t i e s  t h i s  s c a l e  d o e s  n o t  g i v e  a  t r u e  i n d i c a t i o n  o f  
i n d i v i d u a l  s u c c e s s ,  f o r ,  i f  w e  a s s u m e  a  n o r m a l  d i s t r i b u -
t i o n  o f  g r a d e s ,  a n d  i f  g r a d e s  a r e  a c t u a l l y  v a l i d  i n d i c a -
t o r s  o f  s u c c e s s ,  a  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e  o f  4 . o  
w o u l d  b e  r e p r e s e n t a t i v e  o f  m a n y  t i m e s  m o r e  t h a n  t w i c e  t h e  
s u c c e s s  t h a t  w o u l d  b e  r e p r e s e n t e d  b y  a  c u m u l a t i v e  g r a d e  
p o i n t  a v e r a g e  o f  2 . 0 .  
A g a i n ,  s u c c e s s  i n  c o l l e g e ,  a s  u s e d  i n  t h i s  s t u d y ,  
w i l l  r e f e r  t o  t h e  r e l a t i v e  s u c c e s s  t h a t  a  s t u d e n t  a t t a i n s  
a s  i s  i n d i c a t e d  b y  h i s  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e .  
I t  i s  n e c e s s a r y  t o  a s s u m e  t h a t  t h e  c u m u l a t i v e  g r a d e  p o i n t  
a v e r a g e  m a y  b e  u s e d  a s  a  t r u e  i n d e x  o f  s c h o l a r s h i p .  T h i s  
a s s u m p t i o n  i s  m a d e  i n  r e g a r d s  t o  c o l l e g e  p o l i c y  r e g a r d i n g  
s c h o l a r s h i p  s t a n d a r d s ,  a s  i s  i n d i c a t e d  b y  t h e  f o l l o w i n g  
e x c e r p t  f r o m  t h e  c o l l e g e  b u l l e t i n :  
n s t u d e n t s  a r e  c o n s i d e r e d  t o  b e  ' i n  g o o d  
s t a n d i n g '  w h e n  t h e i r  s c h o l a r s h i p ,  t h a t  i s ,  
9  
their grade point average, is 1.75 or better."5 
The cumulative grade point average also reflects the 
judgment of several professors in several areas of study 
relative to an individual's scholastic success. The 
validity of the cumulative grade point average as an in-
dex of scholarship then ultimately rests upon the judg-
ment of professors. This criterion of validation is 
quite similar to one of the validation criterion used by 
Terman to validate his revisions of the Binet, and al-
though it must be acknowledged that it is not a perfect 
criterion, it is defensible. Further, the cumulative 
grade point average as an index of scholarship, does not 
greatly reflect a student's grade in a single subject 
from one teacher, but is an average of all of his grades 
from all of his teachers in all of the subjects he has 
completed (excluding physical education and music activ-
ity courses): it is indicative of his entire scholastic 
record as a college student, which amounts to a far more 
stable measure of college achievement than would grades 
in any particular subject matter area. 
5. 
The questionable validity of the cumulative grade 
The Quarterly for the Central Washington College of 
F.ducation, Ellensburg, Washington: Volume 42, Number 
4 (July, 1950) 40. 
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p o i n t  a v e r a g e  a s  a  m e a s u r e  o f  o v e r - a l l  s u c c e s s  i n  t h e  
a c a d e m i c  a s p e c t  o f  c o l l e g e  i s  a c k n o w l e d g e d .  H o w e v e r ,  
s i n c e  t h e  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e  i s  p r o b a b l y  t h e  
m o s t  o b j e c t i v e  m e a s u r e  o f  s c h o l a r s h i p  a v a i l a b l e ,  i f  n o t  
t h e  o n l y  o n e ,  f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y ,  i t  w i l l  b e  
a s s u m e d  a  t r u e  i n d e x  o f  s c h o l a r s h i p ,  a c h i e v e m e n t ,  a n d ,  
h e n c e ,  s u c c e s s  i n  c o l l e g e .  
T h e  ~..arking S y s t e m  
A l t h o u g h  C e n t r a l  W a s h i n g t o n  C o l l e g e  d o e s  n o t  h a v e  a  
s t r i c t  s y s t e m  o f  g r a d i n g  a s  a  m a t t e r  o f  s c h o o l  p o l i c y  
w h i c h  i s  c l o s e l y  f o l l o w e d  b y  a l l  t h o s e  w h o  g i v e  g r a d e s ,  
t h e r e  e x i s t s  a  " g e n e r a l  g r a d i n g  p o l i c y , "  b y  d e f i n i t i o n ,  
a t  l e a s t ,  a n d  a  s y s t e m a t i c  m e t h o d  o f  r e p o r t i n g  g r a d e s .
6  
T h e  f o l l o w i n g  f i v e  p o i n t  g r a d i n g  s y s t e m  i s  u s e d :  
" A " ,  w h i c h  m e a n s  d i s t i n c t l y  s u p e r i o r  w o r k .  
" B " ,  w h i c h  m e a n s  p o s i t i v e l y  g o o d  w o r k ,  a b o v e  a v e r a g e .  
" C " ,  w h i c h  m e a n s  a v e r a g e  w o r k .  
" D " ,  w h i c h  m e a n s  t h a t  c r e d i t  i s  g i v e n ,  b u t  t h e  w o r k  
f o r  w h i c h  i t  i s  g i v e n  i s  b e l o w  a v e r a g e .  
" E " ,  w h i c h  i n d i c a t e s  a  q u a l i t y  o f  w o r k  n o t  e n t i t l e d  
6 .  T h e  Q u a r t e r l y  o f  t h e  C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  
E d u c a t i o n ,  E l l e n s b u r g ,  W a s h i n g t o n :  V o l u m e  4 2 ,  N u m b e r  
4  ( J u l y ,  1 9 5 0 )  3 9 - 4 0 .  
l l  
to credit. 
In order to facilitate the averaging of grades to 
determine the scholarship rank of students, "Quality 
Points" are assigned to each letter grade as follows: 
For each hour with a grade of "A" 
' 
4 quality points. 
For each hour with a grade of "B" 
' 
3 quality points. 
For each hour with a grade Of ucn 
' 
2 quality points. 
For each hour with a grade of "D" 
' 
1 quality point. 
For each hour with a grade of "Eu 
' 
0 quality points. 
Quarterly grade point averages are arrived at simply 
by multiplying the number of quality points assigned to 
individual grades that a student receives in each course 
for which he is enrolled by the credit value of each 
course, summing the products so obtained, and dividing 
the sum by the total number of credits the student has 
carried during the quarter, excluding grades and hours 
for activity course in physical education and music ac-
tivity courses. For example, suppose a student completes 
in any one quarter the following course with the grades 






















C o u r s e  
F J i .  1 0 0  
H i s t o r y  2 0  
P .  E .  1 0  
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C r e d i t  
3  
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1 4  
y  
L e t t e r  
Q u a l i t y  
X Y  
G r a d e  
P o i n t s  
A  4  





4 *  
-
3 2  
2 . 2 8  
I n  t h i s  e x a m p l e  t h e  s t u d e n t ' s  g r a d e  p o i n t  a v e r a g e  
f o r  t h i s  p a r t i c u l a r  q u a r t e r  o f  w o r k  i s  2 . 2 8 ,  w h i c h  i s  
s l i g h t l y  a b o v e  a  " C " ,  o r  s l i g h t l y  a b o v e  a v e r a g e .  T h e  
p h y s i c a l  e d u c a t i o n  a c t i v i t y  c o u r s e  c r e d i t  c o u n t s  t o w a r d  
g r a d u a t i o n ,  b u t  d o e s  n o t  e n t e r  i n t o  t h e  g r a d e  p o i n t  
a v e r a g e  c o m p u t a t i o n .  
T h e  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e  i s  a r r i v e d  a t  b y  
s u m m i n g  t h e  q u a r t e r l y  g r a d e  p o i n t  a v e r a g e s  a n d  d i v i d i n g  
t h e  s u m  b y  t h e  t o t a l  n u m b e r  o f  q u a r t e r s  i n  a t t e n d a n c e .  
F o r  e x a m p l e ,  s u p p o s e  t h a t  a f t e r  s i x  q u a r t e r s  o f  a t t e n d a n c e  
a t  C e n t r a l  W a s h i n g t o n  C o l l e g e ,  a  s t u d e n t  h a d  c o m p i l e d  t h e  
f o l l o w i n g  q u a r t e r l y  g r a d e  p o i n t  a v e r a g e s :  





_ . § _  
N  6  
G r a d e  P o i n t  A v e r a g e  
2 . 5 5  
2 . 3 0  
2 . 6 9  
3 . 2 1  
3 . 3 4  
2 . 6 7  
1 6 . 6 5  
T h e  c u m u l a t i v e  g r a d e  p o i n t  a v e r a g e  i s  e q u a l  t o  t h e  
1 3  
sum of the quarterly averages divided by the number of 
quarters in attendance, or, in this case, 16.65 divided 
by 6, which equals 2.67. This student's success in col-
lege then is relative to the position of 2.67 on the 
following scale of grade point averages: 
0 1.0 2.0 3.0 4.0 
2.67 
Indices of Academic Aptitude and Reading Ability 
The criterion of academic aptitude used in this 
study is the total score made by each individual in the 
sample on the American Council on Education Psychological 
Examination, 1947 Edition~ which was administered to the 
subjects upon their entrance to Central Washington Col-
lege in the Fall of 1949. 
The purpose of this examination is to appraise what 
has been termed "academic aptitude," with special ref-
erence to the requirements of most college curricula. 
The instrument has been so widely utilized for years, at 
both the high school and college levels, that specific 
discussion of its component parts is, perhaps, unnecessary. 
?. Thurstone, L. L., and Thurstone, Gwinn Thelma, 
American Council .Q!l Education Psychological Examina-
tion f.2!. College Freshmen, 744 Jackson Place, Wash-
ington, D. c.: The American Council on Education, 
1947. 
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H o w e v e r ,  t h e  e x a m i n a t i o n  c o n s i s t s  o f  s i x  t e s t s :  ( 1 )  N u m -
b e r  S e r i e s ,  ( 2 )  A r i t h m e t i c a l  R e a s o n i n g ,  ( 3 )  F i g u r e  
A n a l o g i e s ,  ( 4 )  S a m e - O p p o s i t e ,  ( 5 )  C o m p l e t i o n ,  a n d  ( 6 )  
V e r b a l  A n a l o g i e s .  T h e  s c o r e s  m a d e  o n  t h e  n u m b e r  s e r i e s ,  
a r i t h m e t i c a l  r e a s o n i n g ,  a n d  f i g u r e  a n a l o g i e s  t e s t s  a r e  
c o m b i n e d  t o  f o r m  a  q u a n t i t a t i v e  s u b - t o t a l  ( Q  s c o r e ) ,  
w h i l e  s c o r e s  o n  t h e  s a m e - o p p o s i t e ,  c o m p l e t i o n ,  a n d  v e r b a l  
a n a l o g i e s  s e c t i o n s  a r e  a d d e d  t o  o b t a i n  a  l i n g u i s t i c  s u b -
t o t a l  ( L  s c o r e ) .  " Q "  a n d  " L "  s c o r e s ,  s u m m e d ,  y i e l d  t h e  
t o t a l ,  o r  g r o s s  s c o r e ,  u s e d  i n  t h i s  s t u d y  a s  a n  i n d e x  o f  
a c a d e m i c  a p t i t u d e .  
W i t h  r e s p e c t  t o  t h e  v a l i d i t y  o f  t h e  A m e r i c a n  C o u n c i l  
o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n ,  n u m e r o u s  s t u d i e s  
s i m i l i a r  t o  t h i s  o n e  h a v e  f o u n d  t h a t  t h e  c o r r e l a t i o n  b e -
t w e e n  a c a d e m i c  a p t i t u d e ,  a s  m e a s u r e d  b y  t h i s  e x a m i n a t i o n ,  
a n d  s u c c e s s  i n  c o l l e g e  i s  i n  t h e  n e i g h b o r h o o d  o f  . 5 0 . 8  
H o w e v e r ,  w h a t  h a s  b e e n  d e t e r m i n e d  f o r  o t h e r  g r o u p s  u n d e r  
o t h e r  c o n d i t i o n s  w i l l  n o t  n e c e s s a r i l y  h o l d  f o r  t h i s  g r o u p  
a n d  i t s  c o n d i t i o n s .  
" T h e  v a l i d i t y  o f  a  m e a s u r e  c a n  b e  m u c h  
a f f e c t e d  b y  i n f l u e n c e s  q u i t e  e x t r a n e o u s  t o  
i t s e l f  a n d  t h e r e f o r e  h a s  n o  i n h e r e n t  o r  
8 .  F r e e m a n ,  F r a n k s . ,  T h e o r y  a n d  P r a c t i c e  o f  P s y c h o l o g i -
c a l  T e s t i n g ,  N e w  Y o r k :  H e n r y  H o l t  a n d  C o . ,  1 9 5 0 ,  
p .  2 3 1 .  
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necessarily true and certain nature."9 
One of the purposes of this study, it will be re-
membered, is to determine how precisely an individual's 
ability to think in quantitative terms and his linguistic 
ability as measured by this examination and indicated by 
the individual's total score on the test as a Freshman, 
correlates with his subsequent success in this college, 
as a member of the population of this college, under the 
specific curricular and administrative conditions of this 
college. In other words, concern need not be directed to 
such coefficients reported elsewhere for the examination. 
The concern is not how valid the examination is under 
other conditions for other populations, but, rather, "How 
valid is the American Council on Education Psychological 
Examination in appraising academic aptitude for the cur-
ricular offerings of Central Washington College of 
Fiducation?" 
The criterion of reading ability used in this study 
is the total score made by each individual in the sample 
on The Nelson-Denny Reading Test, 10which was administered 
9. Crawford, Albert and Burnham, Paul, Forecasting 
College Achievement, New Haven: Yale University Press, 
1946, p. 73. 
10. Nelson, M. J. and Denny, E. c., Nelson-Denny Reading 
Test, Boston: Houghton-Mifflin Co., 1929. 
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t o  t h e  s u b j e c t s  u p o n  t h e i r  e n t r a n c e  t o  t h i s  i n s t i t u t i o n  
i n  t h e  F a l l  o f  1 9 4 9 .  
T h e  N e l s o n - D e n n y  R e a d i n g  T e s t  c o n s i s t s  o f  t w o  s u b -
t e s t s :  o n e  m e a s u r i n g  v o c a b u l a r y ,  a n d  o n e  m e a s u r i n g  t h e  
u n d e r s t a n d i n g  o f  p a r a g r a p h s .  T h e  v o c a b u l a r y  s e c t i o n  
c o n s i s t s  o f  o n e - h u n d r e d  s e l e c t e d  w o r d s  w h i c h  t h e  s u b j e c t  
i s  a l l o w e d  t e n  m i n u t e s  t o  i n d i c a t e  h i s  k n o w l e d g e  o f  t h e i r  
m e a n i n g  t h r o u g h  i d e n t i f i c a t i o n  w i t h  s t a t e m e n t s  a n d  s y n o -
n y m s .  T h e  p a r a g r a p h  t e s t  c o n t a i n s  n i n e  s e l e c t e d  p a r a -
g r a p h s ,  e a c h  f o l l o w e d  b y  f o u r  q u e s t i o n s  p e r t i n e n t  t o  t h e  
m e a n i n g  i n t e n d e d  i n  t h e  p a r a g r a p h .  T h e  s u b j e c t  i s  a l l o w e d  
t w e n t y  m i n u t e s  f o r  r e a d i n g  t h e  p a r a g r a p h s  a n d  a n s w e r i n g  
t h e  s u b s e q u e n t  q u e s t i o n s .  
C o r r e l a t i n g  s c o r e s  m a d e  o n  t w o  f o r m s  o f  t h e  t e s t  b y  
c o l l e g e  f r e s h m e n ,  t h e  t e s t  a u t h o r ' s  r e p o r t  a  r e l i a b i l i t y  
c o e f f i c i e n t  f o r  t h e  t e s t  o f  . 9 1 ,  p l u s  o r  m i n u s  . 0 1 .  
T h e  v a l i d i t y  o f  t h e  m e a s u r e  c a n n o t  b e  r e p o r t e d  s o  
d e f i n i t e l y .  H o w  n e a r l y  t h e  t e s t  a c t u a l l y  m e a s u r e s  r e a d -
i n g  a b i l i t y  a n d  n o t h i n g  e l s e  i s  q u e s t i o n a b l e .  H o w e v e r ,  
h e r e ,  a s  i n  t h e  c a s e  o f  t h e  p s y c h o l o g i c a l  e x a m i n a t i o n ,  
t h i s  i s  n o t  t h e  q u e s t i o n .  T h e  q u e s t i o n  i s ,  " H o w  p r e c i s e -
l y  d o e s  t h e  a t t r i b u t e  m e a s u r e d  b y  t h e  N e l s o n - D e n n y  R e a d -
i n g  T e s t  c o r r e l a t e  w i t h  s u c c e s s  i n  t h e  a c a d e m i c  a s p e c t  o f  
c o l l e g e  l i v i n g  i n  t h e  c u r r i c u l u m  o f  C e n t r a l  W a s h i n g t o n  
1 7  
College of Filucation?" 
The purpose of this study, then, is to determine the 
magnitude and direction of the relationships between 
academic success at Central Washington College of Educa-
tion and individual attributes as measured by the Ameri-
can Council on F.ducation Psychological Examination and 
the Nelson-Denny Reading Test. These tests have been 
consistently administered to all Freshmen entering Central 
Washington College since, and including, Autumn Quarter, 
1938. Such test data is on file in the Office of Per-
sonnel and Placement. 
The sample selected for this study consists of the 
entire Freshman class entering this college in the Fall 
of 1949. This sample may be considered as representative 
of the other classes from which it was drawn. 
Individual grade point averages are used as the 
criterion of success in college. These are computed 
quarterly and are on file in the Office of the Registrar, 
Central Washington College. 
Interest in the validity of these measures is 
focused upon their validity in the local situation. 
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C h a p t e r  I I  
R E V I E W  O F  R E L A T E D  I N F O R M A T I O N  
I n  t h e  f i e l d  o f  s t u d e n t  g u i d a n c e ,  w h i c h  i s  t h e  
i m m e d i a t e  c o n c e r n  o f  t h i s  s t u d y ,  m a n y  i n v e s t i g a t i o n s  h a v e  
b e e n  m a d e  t o  e s t a b l i s h  t h e  v a l i d i t y  o f  t e s t s  w h i c h  p u r p o r t  
t o  f u r n i s h  t h e  b a s i s  f o r  p r e d i c t i n g  a c a d e m i c  s u c c e s s  f r o m  
a  s a m p l i n g  o f  a n  i n d i v i d u a l ' s  a p t i t u d e s  a n d  a b i l i t i e s .  
I n  f a c t ,  i t  i s  t h e  p u r p o s e  o f  t h i s  s t u d y  t o  e s t a b l i s h  t h e  
v a l i d i t y  o f  t w o  t e s t s ;  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  a n d  t h e  N e l s o n - D e n n y  R e a d i n g  
T e s t  r e l a t i v e  t o  a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  
C e n t r a l  W a s h i n g t o n  C o l l e g e .  I n  t h i s  c h a p t e r  s o m e  o f  t h e  
i m p o r t a n t  a s s u m p t i o n s  u p o n  w h i c h  s u c h  s t u d i e s  a r e  b a s e d  
w i l l  b e  d i s c u s s e d ,  a n d  t h e  p r o c e d u r e s  a n d  f i n d i n g s  o f  
s o m e  o f  t h e  m o r e  r e p r e s e n t a t i v e  a n d  s i g n i f i c a n t  i n v e s t i -
g a t i o n s  i n  t h i s  a r e a  w i l l  b e  r e v i e w e d .  
T h e  P r o b l e m  o f  V a l i d i t y  i n  R e l a t i o n  t o  S t u d i e s  o f  t h e  
P r e d i c t i o n  o f  A c a d e m i c  S u c c e s s  
B y  v a l i d i t y  i s  m e a n t  t h e  d e g r e e  t o  w h i c h  a  t e s t  o r  
o t h e r  m e a s u r i n g  i n s t r u m e n t  m e a s u r e s  w h a t  i t  c l a i m s  t o . l  
1 .  R o s s ,  c .  c . ,  M e a s u r e m e n t  i l l  T o d a y ' s  S c h o o l s ,  N e w  Y o r k :  
P r e n t i c e - H a l l ,  I n c . ,  1 9 4 1 ,  S e c o n d - E d i t i o n ,  p .  6 5 .  
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In a word, validity means truthfulness. For example, 
whether or not the American Council on Education Psy-
chological Examination is valid depends upon the extent 
to which it succeeds in measuring academic aptitude rather 
than other things. An index of validity shows the degree 
to which a test measures what it purports to measure, 
when compared with some external criterion. In the case 
of studies which have attempted to validate tests for use 
in predicting success in college, success in college is 
the external criterion upon which the validity of the test 
is judged. A comparison of individual's scores on such 
tests with their actual academic success provides an in-
dex of validity for the test. For all such comparisons 
the Pearson product-moment coefficient of correlation is 
usually employed. It is then referred to as the validity 
coefficient. If the agreement with the criterion is 
perfect, the coefficient (r) is 1.00. For illustration, 
suppose that a hypothetical test, whose purpose was to 
furnish the basis for predicting academic success, was 
given to l,OOO students upon their entrance to a certain 
college. The external validity criterion of this test is 
academic success in the curriculum of a certain college. 
The validity of the test will depend upon how precisely 
the attributes it measures correlate with actual academic 
20 
s u c c e s s  i n  t h a t  c o l l e g e .  I f  t h e  t e s t  s c o r e s  a r e  p e r f e c t l y  
c o r r e l a t e d  w i t h  a c t u a l  a c a d e m i c  s u c c e s s ,  t h e n  t h e  v a l i d i t y  
c o e f f i c i e n t  f o r  t h a t  t e s t ,  i n  t h a t  c o l l e g e ,  i s  1 . 0 0 .  I f  
n o  c o n s i s t e n t  r e l a t i o n s h i p  e x i s t s  a t  a l l  b e t w e e n  t h e  s c o r e s  
e a r n e d  o n  t h e  t e s t  a n d  a c a d e m i c  s u c c e s s ,  t h e n  t h e  v a l i d i t y  
c o e f f i c i e n t  f o r  t h a t  t e s t ,  i n  t h a t  i n s t i t u t i o n ,  i s  . o o .  
N a t u r a l l y ,  t h e  m o r e  n e a r l y  t h e  c o e f f i c i e n t  a p p r o a c h e s  
l . o o ,  t h e  m o r e  v a l i d  t h e  t e s t  i s  s a i d  t o  b e .  I t  s h o u l d  
b e  n o t e d ,  h o w e v e r ,  t h a t  c o e f f i c i e n t s  o f  c o r r e l a t i o n  r e -
q u i r e  i n t e r p r e t a t i o n .  T h e  d e g r e e  o f  r e l a t i o n s h i p  e x -
p r e s s e d  b y  a  c o e f f i c i e n t  o f  c o r r e l a t i o n  i s  n o t  d i r e c t l y  
p r o p o r t i o n a l  t o  r .  " W e  c a n n o t  s a y  t h a t  a n  r  o f  . 5 0  
i n d i c a t e s  t w o  t i m e s  t h e  r e l a t i o n s h i p  t h a t  i s  i n d i c a t e d  b y  
a n  r  o f  . 2 5 .  N o r  c a n  w e  s a y  t h a t  a n  i n c r e a s e  i n  c o r r e l a -
t i o n  f r o m  r  . 4 0  t o  r  . 6 0  i s  e q u i v a l e n t  t o  a n  i n c r e a s e  i n  
c o r r e l a t i o n  f r o m  r  . 7 0  t o  r  . 9 0 .  T h e  c o e f f i c i e n t  o f  
c o r r e l a t i o n  i s  a n  i n d e x  n u m b e r ,  n o t  a  m e a s u r e m e n t  o n  a  
l i n e a r  s c a l e  o f  u n i t s . " 2  
T h e r e  i s  a n o t h e r  i m p o r t a n t  c a u t i o n  t o  b e  n o t e d  i n  
e v a l u a t i n g  t h e  v a l i d i t y  o f  a  t e s t  i n  t e r m s  o f  a  c o e f f i -
c i e n t  o f  c o r r e l a t i o n ,  a n d  t h a t  i s ,  t h a t  t h e r e  i s  n o t  
2 .  G u i l f o r d ,  J .  P . ,  F u n d a m e n t a l  S t a t i s t i c s  i n  P s y c h o l o g y  
~:Education, N e w  Y o r k :  M c G r a w  H i l l  B o o k  C o . ,  1 9 5 0 ,  
p .  1 6 5 .  
2 1  
necessarily a "cause" implied by a relationship. Of this 
Edwards3 says: 
0 We must take care in studying relationships 
that we do not confuse the concepts of 'correla-
tion' and 'causation.' When two things are re-
lated it does not necessarily follow that one is 
the cause of the other. We might find that there 
is a positive relationship between scores on a 
test and aggressiveness and yearly incomes for 
a sample of several hundred men, but we cannot 
legitimately say that one is the cause of the 
other. The assumption that changes in one varia-
ble are the cause of changes in the second may 
or may not be valid, but this must be determined 
by considerations other than the mere fact that 
the two variables are related. The changes in 
each variable, for example, might be the common 
result of some third variable. This is perhaps 
the most probable explanation of the positive 
relationship that has been found between scores 
on academic aptitude tests and subsequent grades 
in college. No one would assume that the scores 
on the test determine or cause the student to 
get good grades, or that good grades cause the 
student to get a high score. Whatever it is 
that causes a student to get a high score may 
also be the cause of his better than average 
grades." 
In the last analysis of the validity of a test, ev-
erything depends upon the validity of the external crite-
rion itself •4 The construction and use of a test imply 
that the instrument has been evaluated against accepted 
3. Edwards, Allen L., Statistical Analysis for Students 
in Psychology and Education, New York: Rinehart and 
Co., 1946, pp. 79-BO. 














s t a n d a r d s  o r  o t h e r  c r i t e r i a  w h i c h  a r e  r e g a r d e d  b y  e x p e r t s  
a s  t h e  b e s t  e v i d e n c e  o f  t r a i t s  o r  a b i l i t i e s  t o  b e  m e a s -
u r e d  b y  t h e  t e s t . 5  A  r e v i e w  o f  t h e  l i t e r a t u r e  r e l a t i v e  
t o  i n v e s t i g a t i o n s  t h a t  h a v e  b e e n  m a d e  t o  v a l i d a t e  t e s t s  
o f  e d u c a t i o n a l  p r o m i s e  i n d i c a t e s  t h a t  m o s t  i n v e s t i g a t o r s  
h a v e  a t t e m p t e d  t o  d e t e r m i n e  t h e  v a l i d i t y  o f  t h e  t e s t s  
u s i n g  " a c a d e m i c  s u c c e s s "  a s  t h e  v a l i d a t i o n  c r i t e r i o n ,  a n d  
h a v e  p r o c e e d e d  u p o n  t h e  a s s u m p t i o n  t h a t  g r a d e s  m a y  b e  
u s e d  a s  a  m e a s u r e  o f  a c a d e m i c  s u c c e s s .  T h e  s o u n d n e s s  o f  
t h i s  a s s u m p t i o n  i s  q u e s t i o n a b l e .  N u m e r o u s  s t u d i e s  h a v e  
p o i n t e d  t o  t h e  d o u b t f u l  v a l i d i t y  o f  g r a d e s  a s  m e a s u r e s  o f  
a c t u a l  a c h i e v e m e n t  o r  s c h o l a r s h i p .  O n e  r e a s o n  f o r  t h e  
l a c k  o f  v a l i d i t y  i s  t h a t  t h o s e  p e r s o n s  c h a r g e d  w i t h  t h e  
r e s p o n s i b i l i t y  o f  g i v i n g  g r a d e s  a l l o w  e x t r a n e o u s  f a c t o r s  
t o  e n t e r  i n t o  t h e i r  d e t e r m i n a t i o n s .  G i l l i s , 6  f o r  e x a m p l e ,  
f o u n d  a  d e f i n i t e  t e n d e n c y  i n  t h e  f r e s h m a n  y e a r  o f  c o l l e g e  
f o r  g i r l s  t o  r e c e i v e  h i g h e r  m a r k s  i n  c l a s s e s  t a u g h t  b y  
m e n  t h a n  i n  c l a s s e s  t a u g h t  b y  w o m e n  a n d  f o r  b o y s  t o  r e -
c e i v e  h i g h e r  m a r k s  i n  c l a s s e s  t a u g h t  b y  w o m e n  t h a n  i n  
c l a s s e s  t a u g h t  b y  m e n .  O n  t h e  h i g h  s c h o o l  l e v e l ,  s t u d i e s  
5 .  
6 .  
F r e e m a n ,  F r a n k s . ,  T h e o r y  a n d  Practice~ P s y c h o l o g i -
£ . 5 ! : . l  T e s t i n g ,  N e w  Y o r k :  H e n r y  H o l t  a n d  C o . ,  1 9 5 0 ,  p .  
2 1 .  
G i l l i s ,  E z r a  L . ,  M a r k i n g  i n  H i g h e r  I n s t i t u t i o n s ,  P r o -
c e e d i n g s  o f  K e n t u c k y  C o l l e g e s  a n d  U n i v e r s i t i e s ,  2 :  
1 9 3 2 ,  p p .  9 3 - 1 0 8 .  
2 3  
have shown that, "men teachers favor boys and women teach-
ers favor girls in awarding marks. 117 Ru.eh and Segel8 
conclude that since the majority of college teachers are 
men and the majority of high school teachers are women, 
there is a great probability that on all academic levels 
girls will receive higher average marks than boys whose 
ability and achievement are equal. Does this suggest a 
study of the relationship between sex appeal and grade 
point average? The point is that since humans give 
grades, extraneous factors do get involved; personality, 
industry, cooperativeness and the like are combined with 
scholarship in all grades. However, the most real and 
important factor involving the questionable validity of 
grades is th.at there is a lack of policy and purpose among 
those who give grades. Few colleges have consistent grad-
ing policies or sound purposes for giving grades. Spence; 
satirically, points out the attitude of administrators in 
8. 
Swenson, Clifford, Girls are Teacher's Pets, Clearing 
House, 17: (May, 1943) 53~0. -
Ruch, G. M., and Segel, David, ~.i.nimum Essentials of 
the Individual Inventory in Guidance, Washington, 
D. C.: United States Office of Education, 1939, pp. 
21-22. 
9. Spence, Ralph B., The Improvement of College Marking 
Systems, New York: Bureau of Publications, Teacher's 
College, Columbia University, 1927, p. 2. 
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f / ,  
d  
r e g a r d s  t o  t h e  p r o b l e m .  H e  s t a t e s ,  
1 1
P e r s o n s  i n  c h a r g e  d o  
n o t  r e a l i z e  t h a t  t h e r e  i s  a n y  p r o b l e m  i n v o l v e d .  E v e r y b o d y  
g i v e s  g r a d e s ;  e v e r y b o d y  m u s t  k n o w  h o w  t o  g i v e  t h e m .  I t  i s  
l i k e  r e a d i n g  o r  w r i t i n g .  T o  a t t e m p t  t o  m a k e  a n y  s u g g e s -
t i o n s  w o u l d  b e  a n  a f f r o n t . "  W r i t t e n  i n  1 9 2 7 ,  S p e n c e ' s  
c o m m e n t  i s  j u s t  a s  a p p l i c a b l e  t o  t h e  c o l l e g e  m a r k i n g  
s y s t e m  o f  1 9 5 1  a s  i t  w a s  i n  1 9 2 7 .  I n  c o m m e n t i n g  u p o n  t h e  
q u e s t i o n a b l e  v a l i d i t y  o f  g r a d e s  i n  r e l a t i o n  t o  s t u d i e s  
w h i c h  h a v e  b e e n  m a d e  r e l a t i v e  t o  t h e  p r e d i c t i o n  o f  a c a -
d e m i c  s u c c e s s  i n  c o l l e g e ,  T r a v e r s l O  p o i n t s  o u t  t h a t  t h e  
p r o b l e m  i s  d e f i n i t e l y  r e l a t e d  t o  p r o b l e m s  i n  c u r r i c u l u m  
d e v e l o p m e n t .  H e  s t a t e s :  
" M u c h  o f  t h e  i n v e s t i g a t i o n  ( t e s t  v a l i d i t y  
f o r  t h e  p r e d i c t i o n  o f  c o l l e g e  s u c c e s s )  i s  l i m i t e d  
i n  v a l u e  b e c a u s e  i t  i s  c o n d u c t e d  w i t h i n  e d u c a -
t i o n a l  s y s t e m s  w h i c h  o p e r a t e  w i t h  a  m i n i m u m  
a m o u n t  o f  p l a n n i n g .  B o t h  a p t i t u d e  t e s t i n g  p r o -
g r a m s  a n d  a c h i e v e m e n t  t e s t i n g  p r o g r a m s  s h o u l d  
b e  p l a n n e d  a t  t h e  t i m e  w h e n  t h e  e d u c a t i o n a l  
p r o g r a m  i s  p l a n n e d .  O t h e r w i s e ,  t h e  p s y c h o l o g i s t  
i s  a t t e m p t i n g  t o  p r e d i c t  t h e  a b i l i t y  o f  s t u d e n t s  
t o  a c h i e v e  o u t c o m e s  w h i c h  h a v e  n o t  b e e n  d e f i n e d  
w i t h  s u f f i c i e n t  a c c u r a c y  t o  m a k e  t h e m  m e a s u r a b l e .  
U n l e s s  t h e  i n v e s t i g a t o r  k n o w s  p r e c i s e l y  w h a t  i s  t o  
b e  p r e d i c t e d ,  t h e  t a s k  o f  p r e d i c t i o n  i s  a l m o s t  
a n  i m p o s s i b l e  o n e .  S t u d i e s  o n  t h e  p r e d i c t i o n  
o f  a c a d e m i c  s u c c e s s  h a v e  u s u a l l y  a t t e m p t e d  t o  
1 0 .  T r a v e r s ,  R o b e r t ,  " S i g n i f i c a n t  R e s e a r c h  o n  t h e  P r e -
d i c t i o n  o f  A c a d e m i c  S u c c e s s , "  T h e  M e a s u r e m e n t  o f  
S t u d e n t  A d j u s t m e n t  a n d  A c h i e v e m e n t ,  A n n  A r b o r :  
T h e  U n i v e r s i t y  o f  M i c h i g a n  P r e s s ,  1 9 4 9 ,  p p .  1 7 4 - 1 7 5 .  
2 5  
predict grades and have assumed that grades 
measure the undefined outcomes of the educational 
process." 
Travers is undoubtedly correct in his logic, but the 
fact remains that in the absence of more valid measures 
of academic success, studies which seek to determine the 
validity of tests for prognostic purposes must rely upon 
grades as a measure of academic success; nothing else 
exists. The questionable validity of grades as the ulti-
mate criterion of academic success may, also, be more 
apparent than it is real. It is essentially the same as 
one of the criterion chosen by Terman for the Stanford 
Binet. The validity of grades is also enhanced in most 
of the research relative to predicting academic success 
in college from aptitude tests, by using a cumulative 
grade point average as the criterion of success. The 
criterion of academic success, then, is not simply based 
upon a students grade in a single subject, but is indic-
ative of his entire record of performance for an extensive 
period, a far more stable thing. Using the cumulative 
grade point average as the criterion of academic success 
also places reliance upon the judgment of a student's 
scholarship not upon an individual, but upon the combined 
judgment of a group of experienced, and, let us hope, at 
least at the college level, intelligent and capable 
26 
t e a c h e r s .  I t  i s  w e l l  t o  r e m e m b e r  i n  t h i s  r e s p e c t ,  t h a t  
t h e  c o n s e n s u s  o f  c o m p e t e n t  o p i n i o n ,  t h o u g h  n o t  i n f a l l i b l e ,  
i s  t h e  u l t i m a t e  c r i t e r i o n  o f  v a l u e  f r o m  t h e  S u p r e m e  C o u r t  
r u l i n g  o n  t h e  c o n s t i t u t i o n a l i t y  o f  a  l a w  t o  t h e  a w a r d i n g  
o f  f i r s t  p r i z e  t o  t h e  b e s t  c a k e  e n t e r e d  i n  t h e  c o u n t y  
f a i r .  
I n  a  p r e v i o u s  s e c t i o n  o f  t h i s  d i s c u s s i o n  a  r e f e r e n c e  
w a s  m a d e  t o  a  h y p o t h e t i c a l  t e s t i n g  s i t u a t i o n ,  a l t h o u g h  t h e  
i m m e d i a t e l y  p r e c e d i n g  d i s c u s s i o n  o f  t h e  v a l i d i t y  o f  g r a d e s  
m a y  h a v e  b e e n  s u c h  a  d i s t r a c t i n g  d i g r e s s i o n  t h a t  i t  i s  
i m p o s s i b l e  t o  r e c a l l  i t .  H o w e v e r ,  i n  d i s c u s s i n g  t h e  
h y p o t h e t i c a l  t e s t i n g  s i t u a t i o n ,  a n  e f f o r t  w a s  m a d e  t o  i m -
p l y  t h e  r e l a t i v i t y  o f  v a l i d i t y  c o e f f i c i e n t s ,  f o r  m o s t  
c o r r e l a t i o n  c o e f f i c i e n t s ,  a n d  e s p e c i a l l y  t h o s e  d e a l i n g  
w i t h  v a l i d i t y ,  h a v e  r e l a t i v e  s i g n i f i c a n c e ;  n e v e r  a b s o l u t e .  
T h u s ,  b e c a u s e  a  c e r t a i n  t e s t  i s  r e p o r t e d  t o  h a v e  h i g h  
v a l i d i t y  i n  t h e  p r e d i c t i o n  o f  s u c c e s s  i n  t h e  c u r r i c u l u m  
o f  o n e  c o l l e g e ,  d o e s  n o t  i m p l y  t h a t  i t  i s  e q u a l l y  a s  
v a l i d  i n  p r e d i c t i n g  a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  
o f  a n y  o t h e r  c o l l e g e .  F o r  e x a m p l e ,  F r e e h i l l ,
1 1  
i n  a  
1 1 .  F r e e h i l l ,  M a u r i c e ,  " T h e  F u n c t i o n  o f  A p t i t u d e  S c o r e s  
i n  t h e  W e s t e r n  W a s h i n g t o n  C o l l e e e  o f  F . a . u c a t i o n  P r o -
g r a m , "  T h e  Q u a r t e r l y  N e w s l e t t e r  o f  t h e  N o r t h w e s t  
C o l l e g e  P e r s o n n e l  A s s o c i a t i o n  a n d  A f f i l i a t e d  S o c i e -
t i e s ,  V o l .  I I I ,  N o .  2 ,  N o v e m b e r ,  1 9 5 0 ,  p p .  6 4 - 7 5 .  
2 7  
study of the relationship between success in college and 
American Council on Education Psychological Examination 
scores at Western Washington College of Education, re-
ports a correlation of +.37, while Votaw,12 who carried 
out a similar study at Southwest Texas State College, 
reports, for the same variables, an r of +.53. The 
relative nature of the validity coefficient is obvious; 
the relationship between American Council on Education 
Psychological Examination scores and academic success in 
the curriculum of Southwest Texas State College is not 
the same as it is in the curriculum of Western Washington 
College of Education. The test is not equally valid in 
all situations. The validity of tests, expressed by 
correlation coefficients, is relative to the situation in 
which it is used. Crawford13 makes this point well and 
also emphasizes the need for continuous effort on the 
part of colleges in examining the validity of the tests 
they use: 
12. Votaw, David, "A Comparison of Test Scores of Enter-
ing College Freshmen as Instruments for Predicting 
Subsequent Scholarship." Journal of Educational 
Research, 40: (1946) 215-218. 
13. Crawford, Albert and Burnham, Paul s., Predicting 
College Achievement, New Haven: Yale University Pres~ 
1946, pp. 74-75. 
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" T h e  t r u e  m a g n i t u d e  o f  a n y  c o r r e l a t i o n  
c o e f f i c i e n t  i s ,  i n  m e n t a l  t e s t i n g ,  h a r d  t o  
d e t e r m i n e ,  e v e n  a s s u m i n g  h i g h l y  r e l i a b l e  
c r i t e r i a ,  w h i c h  a r e  a l l  t o o  s c a r c e ,  b e c a u s e  
o f  p o s s i b l e  w i d e  d i f f e r e n c e s  i n  t h e  c o m p o -
s i t i o n  o f  g r o u p s  t e s t e d .  T h e r e f o r e ,  i t  c a n -
n o t  b e  t o o  s t r o n g l y  e m p h a s i z e d  t h a t  r e p o r t e d  
c o r r e l a t i o n s ,  s u c h  a s  t h o s e  w h i c h  w i l l  b e  
g i v e n  f o r  m a n y  i n s t r u m e n t s  t h r o u g h o u t  s u b -
s e q u e n t  c h a p t e r s ,  a n d  c o u n t l e s s  o t h e r s  w h i c h  
a r e  t o  b e  f o u n d  i n  t h e  e d u c a t i o n a l  l i t e r a t u r e  
o f  t h e  p a s t  d e c a d e ,  d o  n o t  r e p r e s e n t  n e c e s -
s a r i l y  s t a b l e  o r  i n t r i n s i c  v a l u e s .  T h e y  
a f f o r d  a n  i n d e x  o f  h o w  m u c h  d e p e n d e n c e  c a n  b e  
p l a c e d  u p o n  g u i d a n c e  m e a s u r e s  u n d e r  c i r c u m -
s t a n c e s  l i k e  t h o s e  w h e r e i n  t h e  o r i g i n a l  
c o r r e l a t i o n s  ~appropriate c r i t e r i a  ~ 
d e r i v e d .  J u s t  b e c a u s e  s o m e  t e s t  a c t e d  a  
c e r t a i n  w a y  ( y i e l d e d  a  h i g h  r )  i n  X  s i t u a t i o n ,  
i t  s h o u l d  n o t  b e  a s s u m e d  t h a t  i t  w i l l  o p e r a t e  
l i k e w i s e  i n  s i t u a t i o n  Y  o r  Z .  T h i s  s t r i c t u r e  
a p p l i e s  t o  r e l i a b i l i t y  a s  w e l l  a s  v a l i d i t y  
d e t e r m i n a t i o n s .  T o  b e  m e a n i n g f u l ,  r e l i a b i l i t y  
a n d  v a l i d i t y  s h o u l d ,  w h e n e v e r  p o s s i b l e ,  b e  
d e t e r m i n e d  l o c a l l y  a n d  f i l 1 f i l !  ( e v e n  w i t h i n  
s u c c e s s i v e  c l a s s e s  i n  t h e  s a m e  i n s t i t u t i o n )  
r a t h e r  t h a n  b y  m e r e  i n f e r e n c e  f r o m  p r e v i o u s l y  
o b t a i n e d  d a t a .  U n l e s s  c l e a r  e v i d e n c e  e x i s t s  
t h a t  s u c h  i n f e r e n c e  i s  a c t u a l l y  j u s t i f i e d  b y  
a  k n o w n  c o m p a r a b i l i t y  a m o n g  t e s t i n g  c o n d i t i o n s ,  
r a n g e  o f  t a l e n t ,  c r i t e r i a ,  e t c . ,  f r o m  o n e  s i t u a t i o n  
t o  a n o t h e r ,  i t  c a n n o t  b e  t a k e n  f o r  g r a n t e d .  
T h e s e  a r e  h a r d  t e r m s  w h i c h  o f t e n  c a n n o t  b e  m e t  
b e c a u s e  o f  i n e s c a p a b l e  r e s t r i c t i o n s  u p o n  t e s t i n g  
t i m e  o r  c o s t s ;  b u t  i t  i s  w e l l  t o  s t r i v e  f o r  t h e m  
a s  i d e a l s  a n d  t o  m a i n t a i n  a  c r i t i c a l ,  i n t e r -
p r e t a t i v e  a t t i t u d e ,  e s p e c i a l l y  w h e n  i n d i v i d u a l  
d a t a  a r e  b e i n g  c o n s i d e r e d . "  
C r a w f o r d ' s  a n a l y s i s  o f  t h e  p r o b l e m  i s  w e l l  t a k e n  i n  
l i g h t  o f  t h e  m o r e  c o m m o n  c r i t i c i s m  o f  s t u d i e s  w h i c h  s e e k  
t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  t e s t  s c o r e s  a n d  
s u c c e s s  i n  c o l l e g e  f o r  g u i d a n c e  p u r p o s e s  t h a t  i s  e x p r e s s e d  
2 9  
by Travers14 as follows: 
"Few fields for systematic educational 
investigation have interested such varied 
groups as the field under consideration. 
Registrars, university examiners, organized 
professional groups, school administrators, 
individual teachers, and numerous other 
groups and individuals have devoted time 
to the development of methods for the pre-
diction of academic success. Unfortunately, 
most of the research in this field has been 
conducted without an adequate review of 
previous research, so that each well estab-
lished fact and principle has been established 
and re-established countless times.n 
Suggestions such as Travers' fail to recognize the 
need for knowledge of the predictive value of tests in the 
local situation in which such knowledge is to be used for 
guidance purposes; fail to recognize the relative nature 
of validity. 
Aptitude and Achievement 
Both aptitude and achievement tests have long been 
used, singly and in batteries, for prognosis of college 
success. Nearly every college has some sort of Freshman 
Entrance Examination, the purpose of which is to furnish 
a basis for predicting how successful candidates for 
admission will be in the curriculum of the college. The 
14. Travers, Robert, Qll• £11., p. 174. 
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a s s u m p t i o n  i s ,  t h a t  f r o m  a n  a p p r a i s a l  o f  a n  i n d i v i d u a l ' s  
e d u c a t i o n a l  a p t i t u d e  a n d  h i s  p a s t  a c h i e v e m e n t ,  i t  i s  
p o s s i b l e  t o  p r e d i c t  t h e  e x t e n t  o f  a c a d e m i c  s u c c e s s  h e  
w i l l  e x p e r i e n c e  i n  c o l l e g e .  
T r a x l e r l 5  d e f i n e s  a p t i t u d e  a s  
1 1
a  c o n d i t i o n ,  a  q u a l -
i t y ,  o r  a  s e t  o f  q u a l i t i e s  i n  a n  i n d i v i d u a l  w h i c h  i s  
i n d i c a t i v e  o f  t h e  p r o b a b l e  e x t e n t  t o  w h i c h  h e  w i l l  b e  
a b l e  t o  a c q u i r e  u n d e r  s u i t a b l e  t r a i n i n g  s o m e  k n o w l e d g e ,  
s k i l l ,  o r  c o m p o s i t e  o f  k n o w l e d g e  a n d  s k i l l .  A p t i t u d e  i s  
a  p r e s e n t  c o n d i t i o n  w h i c h  i s  i n d i c a t i v e  o f  a n  i n d i v i d -
u a l ' s  p o t e n t i a l i t i e s  f o r  t h e  f u t u r e . "  
S t u d i e s  r e l a t i v e  t o  t h e  v a l u e  o f  t e s t s  f o r  m e a s u r i n g  
e d u c a t i o n a l  a p t i t u d e  h a v e  s o u g h t  t o  d e t e r m i n e  t h e  e x t e n t  
t o  w h i c h  c e r t a i n  t e s t s  a c t u a l l y  m e a s u r e  t h e  q u a l i t i e s  
p o s s e s s e d  b y  a n  i n d i v i d u a l  w h i c h  a r e  i n d i c a t i v e  o f  h i s  
p r o b a b i l i t y  o f  a c a d e m i c  s u c c e s s .  T h e  A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n ,  b e c a u s e  o f  i t s  w i d e -
s p r e a d  a n d  e x t e n s i v e  u s e  a s  a  F r e s h m a n  e n t r a n c e  t e s t ,  i s  
p r o b a b l y  t h e  m o s t  c l a s s i c  e x a m p l e .  T h e  t e s t  p u r p o r t s  t o  
m e a s u r e  a c a d e m i c  a p t i t u d e .  I n  t e r m s  o f  T r a x l e r ' s  d e f i -
n i t i o n  o f  a p t i t u d e ,  i t  p u r p o r t s  t o  m e a s u r e  t h e  d e g r e e  t o  
w h i c h  i n d i v i d u a l s  p o s s e s s  a t  p r e s e n t  t h o s e  q u a l i t i e s  w h i c h  
1 5 .  T r a x l e r ,  A r t h u r  E . ,  T e c h n i q u e s  o f  G u i d a n c e ,  N e w  Y o r k :  
H a r p e r  a n d  B r o t h e r s ,  1 9 4 5 ,  p .  4 2 .  
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are indicative of probable future academic success. 
Tests which may be used to measure individual's 
current potentialities of academic success in the cur-
riculum of a given college, are educational aptitude 
tests, insofar as the particular college is concerned. 
It makes no difference whether the test is a test of 
achievement or of some innate ability to learn, as in-
telligence is sometimes defined. For example, The Co-
operative English Test, which is often used as a Freshman 
Entrance Examination, is a test of academic aptitude, 
insofar as scores earned on it correlate with future 
academic success. 
It should be noted that any educational aptitude 
test, and especially those used at the college level, 
since they are for the most part verbal, are dependent to 
a considerable degree upon the past educational achieve-
ment of testees. In the case of the American Council on 
Education Psychological Examination, investigation has 
shown that scores earned on this test are no little de-
pendent upon the reading ability of individual's taking 
the test. Wheeler, 16 at the University of Miami, in a 
16. Wheeler, L. R., and Wheeler, Viola, nThe Relationship 
Between Reading Ability and Intelligence Among Uni-
versity Freshmen." Journal of Educational Psychology, 
40: (1949) 230-238. 
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s t u d y  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  r e a d i n g  
a b i l i t y  a n d  i n t e l l i g e n c e  r a t i n g s  d e t e r m i n e d  f r o m  A m e r i c a n  
C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  s c o r e s ,  
f o u n d  a  c o r r e l a t i o n  o f  - r . 7 1  b e t w e e n  r e a d i n g  a b i l i t y  a n d  
i n t e l l i g e n c e  r a t i n g  a s  d e t e r m i n e d  b y  t h i s  t e s t .  H e  c o n -
c l u d e s  f r o m  h i s  i n v e s t i g a t i o n ,  t h a t :  
" S i n c e  r e a d i n g  s k i l l  i s  k n o w n  t o  b e  a  
h i g h l y  v a r i a b l e  f a c t o r  b y  v i r t u e  o f  i t s  
s u s c e p t i b i l i t y  t o  i n s t r u c t i o n  a t  a l l  b u t  t h e  
l o w e s t  l e v e l s  o f  i n t e l l i g e n c e ,  i t  a p p e a r s  
t h a t  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  i s  m a t e r i a l l y  
i n f l u e n c e d  b y  r e a d i n g  e f f i c i e n c y .  S p e c i a l  
c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t h i s  f a c t o r  
i n  t h e  i n t e r p r e t a t i o n  a n d  u s e  o f  t e s t  
r e s u l t s . "  
W h e e l e r ' s  s t u d y  c o n f i r m s  a n  e a r l i e r  s t u d y  b y  H u m b e r
1
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i n  w h i c h  h e  c o n c l u d e s  t h a t  r e a d i n g  e f f i c i e n c y  i s  a  s i g n i f -
i c a n t  v a r i a b l e  i n  t h e  l o w  p r e d i c t i v e  v a l u e  o f  t h e  A m e r i c a n  
C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n .  K i l b y l 8  
r e p o r t s  t h a t  c o l l e g e  f r e s h m e n  w h o  r e c e i v e  r e m e d i a l  r e a d i n g  
i n s t r u c t i o n  e a r n  s i g n i f i c a n t l y  h i g h e r  g r a d e s  t h a n  t h e  
u n t r a i n e d  s t u d e n t s  o f  e q u a l  a p t i t u d e  r a t i n g  a n d  s l i g h t l y  
1 7 .  H u m b e r ,  w . ,  t t T h e  R e l a t i o n s h i p  B e t w e e n  R e a d i n g  E f f i -
c i e n c y  a n d  A c a d e m i c  S u c c e s s  i n  S e l e c t e d  U n i v e r s i t y  
C u r r i c u l a . "  J o u r n a l  o f  E d u c a t i o n a l  P s y c h o l o g y ,  3 5 :  
( 1 9 4 4 )  1 7 - 2 6 .  
1 8 .  K i l b y ,  R .  w . ,  " T h e  R e l a t i o n  o f  a  R e m e d i a l  R e a d i n g  
P r o g r a m  t o  S c h o l a s t i c  S u c c e s s  i n  C o l l e g e . "  J o u r n a l  
o f  E d u c a t i o n a l  P s y c h o l o g y ,  3 6 :  ( 1 9 5 0 )  5 1 3 - 3 4 .  
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higher initial reading status. 
Whether or not a test samples innate qualities or 
past achievement, or a complexity of the two, is not im-
portant if the test is to be used for the prediction of 
academic success. The degree to which they forecast 
subsequent achievement from a measure of whatever it is 
that they actually measure. Binghaml9 explains the pur-
poses that a desirable aptitude test should serve as 
follows: 
"We want the facts about a person's 
aptitude as they are at present; character-
istics of his future potentialities. Whether 
he was born that way or acquired certain 
enduring dispositions in earliest infancy, 
or matured under circumstances which have 
radically altered his original capacities is, 
to be sure, a question of great theoretical 
interest, but it is of little practical 
moment to the individual himself at a time 
when he has already reached the stage of 
educational and occupational planning." 
Practically any test, whether it purports to measure 
intelligence, achievement, or some other quality, may be 
successfully used to predict academic success in college, 
if, the attributes, abilities, skills, aptitudes, or 
qualities it measures actually correlate highly with aca-
demic success in the institution in which it is used. 
19. Bingham, Walter V., Aptitudes and Aptitude Testing, 
New York: Harper and Brothers, 1937, p. 17. 
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T h e  c o n c e p t  o f  t h e  r e l a t i v e  n a t u r e  o f  v a l i d i t y  t h a t  
w a s  d e v e l o p e d  p r e v i o u s l y  j u s t i f i e s  t h e  g r e a t  n u m b e r  o f  
s t u d i e s  t h a t  h a v e  b e e n  c a r r i e d  o u t  i n  r e c e n t  y e a r s  w h i c h  
h a v e  p r o c e e d e d  t o  e s t a b l i s h  e m p i r i c a l  r e l a t i o n s h i p s  b e -
t w e e n  a c a d e m i c  s u c c e s s  i n  c o l l e g e  a n d  s c o r e s  e a r n e d  o n  
e n t r a n c e  e x a m i n a t i o n s .  E d u c a t i o n a l  l i t e r a t u r e  i s  p l e n t i -
f u l l y  c o m p l e t e  w i t h  r e p o r t s  o f  s u c h  i n v e s t i g a t i o n s .  
K i n n e y ,
2 0  
f o r  e x a m p l e ,  i n  a n  e a r l y  s u m m a r y  o f  4 7 4  s t u d i e s  
o n  t h e  u s e  o f  i n t e l l i g e n c e  t e s t s  i n  t h e  a d m i s s i o n  p r o g r a m s  
o f  c o l l e g e s  a n d  u n i v e r s i t i e s ,  r e p o r t e d  t h a t  t h e  m e d i a n  
c o e f f i c i e n t  o f  c o r r e l a t i o n  b e t w e e n  i n t e l l i g e n c e  a n d  a c a -
d e m i c  s u c c e s s  i n  c o l l e g e  t h r o u g h  t h e  y e a r  1 9 3 1  w a s + - . 4 4 0 .  
I n  a  s i m i l a r  a n d  m o r e  r e c e n t  s u m m a r y  o f  t h e  l i t e r a t u r e ,  
D u r f l i n g e r 2 1  f o u n d  t h a t  t h e  m e d i a n  c o r r e l a t i o n  b e t w e e n  
i n t e l l i g e n c e  a n d  a c a d e m i c  s u c c e s s  i n  c o l l e g e  h a s  r i s e n  
f r o m - r . 4 5  ( b a s e d  o n  1 0 0  c o r r e l a t i o n s  r e p o r t e d  t h r o u g h  
1 9 3 4 )  t o T . 5 2  ( b a s e d  o n  4 7  c o r r e l a t i o n s  s i n c e  1 9 3 4 ) .  T h e  
2 0 .  K i n n e y ,  L .  B . ,  " A  S u m m a r y  o f  t h e  L i t e r a t u r e  o n  t h e  
U s e  o f  I n t e l l i g e n c e  T e s t s  i n  C o l l e g e s  a n d  U n i v e r s i -
t i e s , "  M i n n e s o t a  C o m m i t t e e  Q l l  E d u c a t i o n a l  R e s e a r c h ,  
1 9 3 2 .  ( m i m e o g r a p h e d )  
2 1 .  D u r f l i n g e r ,  G l e n n  w . ,  " T h e  P r e d i c t i o n  o f  C o l l e g e  
S u c c e s s :  a  S u m m a r y  o f  R e c e n t  F i n d i n g s , "  J o u r n a l  o f  
t h e  A m e r i c a n  A s s o c i a t i o n  o f  C o l l e g e  R e g i s t r a r s ,  1 9 :  
( O c t o b e r ,  1 9 4 3 )  6 8 - 7 8 .  ~ 
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distribution of the correlations reported in Durflinger's 
summary is as follows: 
r 
.?O - .74 2 
.65 - .69 2 
.60 - .64 3 
.55 - .59 8 
.50 - .54 11 
.45 - .49 12 
.40 - .44 5 
.35 - .39 2 
.30 - .34 2 
Total 47 Median r t-. 520 
The distribution of findings reported by Durf linger 
emphasizes the need for such studies in every institution 
using tests for guidance purposes. The fact is obvious 
in the distribution reported by Durflinger, that in the 
two schools in which intelligence and academic success 
correlate .70 -.74, intelligence is very closely associ-
ated with academic success, while in the curriculum of the 
two schools reporting a correlation of .30 -.34, the re-
lationship is positive, but factors other than intelli-
gence play the major role in determining academic success. 
The prediction of academic success in the curricula of the 
colleges involved would be entirely different. In the 
institutions reporting very high correlations between 
intelligence and academic success, a student who scores 
low on an intelligence test may well be advised that his 
36 
c h a n c e s  o f  a c a d e m i c  s u c c e s s  i n  t h a t  s c h o o l  a r e  s l i g h t .  
O n  t h e  o t h e r  h a n d ,  i n  i n s t i t u t i o n s  w h e r e  t h e  c o r r e l a t i o n  
b e t w e e n  i n t e l l i g e n c e  a n d  a c a d e m i c  s u c c e s s  a r e  a s  l o w  a s  
. 3 0  - . 3 4 ,  a  p r e d i c t i o n  o f  a c a d e m i c  s u c c e s s  f r o m  a  k n o w l -
e d g e  o f  a n  i n d i v i d u a l ' s  i n t e l l i g e n c e  r a t i n g  s h o u l d  n o t  
e v e n  b e  a t t e m p t e d .  
T h e  h i g h e r  c o r r e l a t i o n s  f o u n d  b e t w e e n  a c a d e m i c  
s u c c e s s  a n d  i n t e l l i g e n c e  i n  m o r e  r e c e n t  y e a r s  m a y  b e  
a c c o u n t e d  f o r  i n  p a r t  b y  t h e  f a c t  t h a t  t h e  n e w e r  t e s t s  
u s e d  a s  c r i t e r i o n  o f  i n t e l l i g e n c e  m o r e  n e a r l y  m e a s u r e  
a c a d e m i c  a p t i t u d e  t h a n  d i d  t h e i r  p r e d e c e s s o r s .  
A n  i n v e s t i g a t i o n  t h a t  i s  t y p i c a l  o f  t h e  m a n y  w h i c h  
h a v e  b e e n  c a r r i e d  o u t  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e -
t w e e n  F r e s h m e n  e n t r a n c e  e x a m i n a t i o n  s c o r e s  a n d  s u b s e q u e n t  
a c a d e m i c  s u c c e s s  i n  c o l l e g e  i s  r e p o r t e d  b y  M a r y  L a n i g a n . 2 2  
A t  B o s t o n  U n i v e r s i t y  i n  t h e  F a l l  o f  1 9 4 3 ,  1 2 9  s t u d e n t s  
e n t e r i n g  t h e  c u r r i c u l u m  o f  t h a t  c o l l e g e  t o o k  t h e  A m e r i c a n  
C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  a s  a  p a r t  
o f  t h e i r  f r e s h m a n  e n t r a n c e  t e s t  b a t t e r y .  L a n i g a n  s o u g h t  
2 2 .  L a n i g a n ,  M a r y  A . ,  " T h e  E f f e c t i v e n e s s  o f  t h e  O t i s ,  
T h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n ,  a n d  t h e  M i n n e s o t a  S p e e d  o f  R e a d i n g  T e s t  
f o r  P r e d i c t i n g  S u c c e s s  i n  C o l l e g e , "  J o u r n a l  o f  
E d u c a t i o n a l  R e s e a r c h ,  4 1 :  ( 1 9 4 7 - 1 9 4 8 )  2 8 9 - 9 6 .  
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to determine the relationship between scores earned on 
this test and subsequent academic success in the various 
subject matter areas in the Liberal Arts College cur-
riculum. Grade point average was used as the criterion of 
success in college, and total raw scores on the American 
Council on Education Psychological Examination was used 
as the second variable. Pearson product-moment coeffi-
cients of correlation were computed between the two vari-
ables in six areas of study, and reported as follows: 
r between A.C.E. score and grade point in English .325 
r between A.C.E. score and grade point in Soc. Sci. .501 
r between A.C.E. score and grade point in Languages .222 
r between A.C.E. score and grade point in Ma.thematics .324 
r between A.C.E. score and grade point in Science .442 
r between A.C.E. score and grade point in Fine Arts .364 
The results of Lanigan's study point out that the 
American Council on Education Psychological Examination 
does not predict success equally in each of the various 
areas of college study. It is probably a better predictor 
of over-all success than it is a predictor of success in a 
specific area of study. 
Votaw, 23 at Southwest Texas State College, in 1946 
23. Votaw, David A., "A Comparison of Test Scores of 
Entering College Freshmen as Instruments for Pre-
dicting Subsequent Scholarship," Journal of Educa-
tional Research, 40: (1946) 215-218. 
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c o r r e l a t e d  a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  t h a t  
c o l l e g e  w i t h  s c o r e s  p r e v i o u s l y  e a r n e d  o n  t h e  A m e r i c a n  
C o u n c i l  o n  F i i u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  b y  4 1 2  
F r e s h m a n  s t u d e n t s  e n t e r i n g  t h a t  c o l l e g e  i n  t h e  F a l l  o f  
1 9 4 1 .  S o o n  a f t e r  t h i s  c l a s s  h a d  r e g i s t e r e d  i n  S o u t h w e s t  
T e x a s  S t a t e  C o l l e g e ,  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  w a s  a d m i n i s t e r e d  t o  a l l  4 1 2  
s t u d e n t s .  A t  t h e  e n d  o f  t h e  a c a d e m i c  y e a r  g r a d e  p o i n t  
a v e r a g e s  f o r  a l l  s t u d e n t s  s t i l l  e n r o l l e d  i n  t h a t  s c h o o l  
w e r e  c o m p u t e d .  S c o r e s  o n  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a -
t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  w e r e  c o n v e r t e d  t o  T - s c o r e s  
a n d  z e r o  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  w e r e  c o m p u t e d  
u s i n g  g r a d e  p o i n t  a v e r a g e s  a s  t h e  c r i t e r i o n  o f  s u c c e s s  i n  
c o l l e g e ,  a n d ,  h e n c e  t h e  s e c o n d  v a r i a b l e  i n  t h e  c o m p u t a -
t i o n .  V o t a w  f o u n d  t h a t  a  c o r r e l a t i o n  o f  ~-53 e x i s t e d  b e -
t w e e n  a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  S o u t h w e s t  
T e x a s  S t a t e  C o l l e g e  a n d  a c a d e m i c  a p t i t u d e  s c o r e s  d e r i v e d  
f r o m  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n .  
A  s t u d y  b y  T h o m s o n
2
4  s e e m s  t o  i n d i c a t e  t h a t  t h e  
p r o g n o s t i c  v a l u e  o f  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
2 4 .  T h o m s o n ,  W .  A . ,  " A  N o t e  o n  R e - T e s t  R e s u l t s  o n  t h e  
A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a -
t i o n s < "  J o u r n a l  o f  E d u c a t i o n a l  P s y c h o l o g y ,  3 1 :  
( 1 9 4 0 J  2 2 9 - 2 3 3 .  
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Psychological Examination is about equally as effective 
when administered at the junior year of high school as it 
is when administered at the college freshman level. 
Thomson administered the test to high school juniors, and 
again re-administered a second form of the test to the 
same group two years later upon their entrance to college 
as freshmen. Scores earned as high school juniors cor-
related+. 567 with academic success in college, while 
scores earned as entering freshmen correlated .583; an 
insignificant difference existing in the prognostic value 
of the test when used at either level indicated. 
At North Carolina State College of Agriculture and 
Engineering in 1937, McGehee25 made a study to determine 
the relationship between academic success in the first 
year in the curriculum of that institution and scores 
earned on the American Council on Education Psychological 
Examination by 589 freshmen entering in the Fall of 1936. 
He did not compute coefficients of correlation between the 
two variables, but analyzed the relationship by comparing 
the grades achieved in the curriculum of that college by 
students earning scores on the psychological examination 
25. McGehee, 'W., "Freshman Grades and the American Coun-
cil on Education Psychological Examination," School 
~ Society, 47: (1938) 222-224. 
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w i t h i n  e a c h  o f  t h e  t e n  d e c i l e  r a n g e s  o f  t h e  n a t i o n a l  
n o r m s  f o r  t h e  t e s t .  M c G e h e e ' s  a n a l y s i s  o f  t h e  r e l a t i o n -
s h i p  i s  s u m m a r i z e d  i n  t h e  t a b l e  f o l l o w i n g .  
T a b l e  I  
P e r c e n t a g e  o f  G r a d e s  a t  E a c h  D e c i l e  G r o u p  L e v e l  
o f  t h e  T o t a l  N u m b e r  o f  E a c h  G r a d e  G i v e n  
G r a d e - - - - - - - - - - - - - A - - - - - - B - - - - - - C - - - - - - D - - - - - - F - - - - - -
D e c i l e  G r o u p s  
8 - 1 0  
4 - 7  
1 - 3  
6 3 . 4 4  
2 6 . 5 4  
9 . 9 6  
4 7 . 8 5  
3 9 . 4 9  
1 3 . 6 5  
3 0 . 8 1  2 1 . 9 4  1 4 . 0 4  
4 7 . 9 5  4 · 7 . 7 9  4 2 . 6 1  
2 1 . 2 4  3 0 . 2 5  4 3 . 3 4  
T h e  t a b l e  a b o v e  s h o w s  t h a t  o f  a l l  o f  t h e  g r a d e s  o f  
" A "  g i v e n  t o  t h e  f r e s h m a n  c l a s s  o f  1 9 3 6  a t  N o r t h  C a r o l i n a  
S t a t e  C o l l e g e ,  6 3 . 4 4 %  w e r e  e a r n e d  b y  s t u d e n t s  s c o r i n g  i n  
t h e  e i g h t h ,  n i n t h ,  a n d  t e n t h  d e c i l e s ,  n a t i o n a l  n o r m s ,  o n  
t h e  A m e r i c a n  C o u n c i l  o n  F . d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a -
t i o n .  T h i s  s a m e  g r o u p  a l s o  e a r n e d  1 4 . 0 4 %  o f  a l l  o f  t h e  
f a i l i n g  g r a d e s  e a r n e d  b y  t h e  s a m e  c l a s s .  P r o g n o s i s  o f  
a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  N o r t h  C a r o l i n a  S t a t e  
C o l l e g e  o n  t h e  b a s i s  o f  d a t a  f u r n i s h e d  b y  M c G e h e e ' s  s t u d y  
w o u l d  b e  c r u d e ,  t o  s a y  t h e  l e a s t .  M c G e h e e ,  h o w e v e r ,  c o n -
c l u d e s :  
" T h e  i n d i c a t i o n s  a r e  t h a t  t h e  A m e r i c a n  
C o u n c i l  o n  F . d u c a t i o n  ¥ s y c h o l o g i c a l  E x a m i n a t i o n  
i s  a n  i n s t r u m e n t  o f  v a l u e  i n  p r e d i c t i n g  a c a d e m i c  
s u c c e s s  d u r i n g  t h e  f r e s h m a n  y e a r  a t  c o l l e g e .  
4 1  
f 
' 
Its value, perhaps, is greater in predicting 
the success or failure of students who score 
in the higher or lower ranges than in middle 
ranges of the examination and in predicting 
high or low rather than middle rank scholastic 
grades." 
McGehee's conclusion is included here because it is 
typical. Investigators rationalize, at times, values and 
relationships which are not warranted by fact. Suppose, 
for example, a student advisor at North Carolina State 
College had at hand the data from McGehee's study and was 
faced with the problem of advising a student just entered 
that college, and who had scored in the ninth decile range 
on the American Council on Education Psychological Exam-
ination. The best "predictionu that he could make is that 
the student is more likely to succeed than he is to fail, 
but the probability of success is not so great as to 
eliminate the possibility of failure. Could the advisor 
predict that the student would receive "high,u "middle," 
or "low" scholastic grades and have any idea as to the 
degree of error he might reasonably expect in his pre-
diction? The answer is no, and it is a caution to those 
who may use the results of studies of the prediction of 
academic success from test scores in the guidance of 
students. 
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S t a l n a k e r
2
6  i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  b e t w e e n  
A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  
s c o r e s  a n d  c o l l e g e  w i t h d r a w a l s  a t  t h e  U n i v e r s i t y  o f  W e s t  
V i r g i n i a  o v e r  a  p e r i o d  o f  f o u r  y e a r s ,  a n d  c o n c l u d e s  t h a t ,  
" a  l o w  s c o r e  o n  t h i s  e x a m i n a t i o n  ( A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n )  i n d i c a t e s  i n  g e n e r a l  
p o o r  s c h o l a s t i c  a b i l i t y  a n d  m a k e s  s u c c e s s  i n  c o l l e g e  
d o u b t f u l . "  H o w  d o u b t f u l ,  h e  d o e s  n o t  s u g g e s t .  
I n  t h e  c h a p t e r s  f o l l o w i n g ,  t h e  r e l a t i o n s h i p s  b e t w e e n  
a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  C e n t r a l  W a s h i n g t o n  
C o l l e g e  a n d  e x a m i n a t i o n  s c o r e s  o n  t w o  t e s t s ,  t h e  A m e r i c a n  
C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  a n d  t h e  
N e l s o n - D e n n y  R e a d i n g  T e s t ,  a r e  a n a l y z e d .  T h e  r e a d e r  
s h o u l d  e x e r c i s e  a l l  o f  t h e  c a u t i o n s  s u g g e s t e d  i n  t h i s  
c h a p t e r  i n  i n t e r p r e t i n g  t h e  a n a l y s i s .  
2 6 .  S t a l n a k e r ,  E .  M . ,  " A  F o u r  Y e a r  S t u d y  o f  t h e  F r e s h m a n  
C l a s s  o f  1 9 3 5  a t  t h e  U n i v e r s i t y  o f  W e s t  V i r g i n i a . "  
J o u r n a l  Q i .  E d u c a t i o n a l  R e s e a r c h ,  3 9 :  ( 1 9 4 5 )  8 1 - 1 0 1 .  
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Chapter III 
ORGANIZATION OF DATA GATHERED 
As stated in Chapter One, the purpose of this study 
is to determine the direction and the magnitude of the 
relationship between success in the academic aspect of 
college living at Central Washington College and the at-
tributes of mental ability and reading ability as measured 
by the American Council on Education Psychological Exam-
ination and the Nelson-Denny Reading Test, respectively. 
Sources of the Data 
Raw scores from the Nelson-Denny Reading Test and the 
American Council on Education Psychological Examination 
were obtained for each individual in the sample from the 
files of the Office of Personnel and Placement at Central 
Washington College of Education. 
Cumulative grade point averages for each individual 
in the sample who completed, subsequent to taking Freshman 
entrance examinations, one or more quarter's work were 
obtained from the files of the Office of the Registrar, 
Central Washington College. 
A tabulation of this data is contained in the Appen-
dix of this report. 
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T r e a t m e n t  o f  t h e  D a t a  a n d  F i n d i n g s  
1 .  C u m u l a t i v e  G r a d e  P o i n t  A v e r a g e s :  
O f  t h e  5 3 5  s t u d e n t s  w h o  t o o k  t h e  F r e s h m a n  e n t r a n c e  
e x a m i n a t i o n s  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  i n  t h e  F a l l  o f  
1 9 4 9 ,  5 0 9  s u b s e q u e n t l y  c o m p l e t e d  o n e  o r  m o r e  q u a r t e r s  o f  
w o r k  i n  t h i s  i n s t i t u t i o n .  T h e  c u m u l a t i v e  g r a d e  p o i n t  
a v e r a g e s  o f  e a c h  o f  t h e s e  5 0 9  s t u d e n t s  c o n s t i t u t e  t h e  
" s u c c e s s  i n  c o l l e g e "  v a r i a b l e  i n  t h i s  s t u d y .  
S i n c e  s o m e  o f  t h e  s t u d e n t s  i n  t h e  s a m p l e  d r o p p e d  o u t  
o f  c o l l e g e  a f t e r  c o m p l e t i n g  o n e  o r  t w o  q u a r t e r s ,  t h e  c u m u -
l a t i v e  g r a d e  p o i n t  a v e r a g e s  i n  t h i s  s t u d y  r a n g e  f r o m  
a v e r a g e s  o f  g r a d e s  f o r  o n l y  o n e  q u a r t e r ' s  w o r k  f o r  s o m e  
i n d i v i d u a l s  i n  t h e  s a m p l e  t o  g r a d e  p o i n t  a v e r a g e s  a t  t h e  
e n d  o f  t h r e e  q u a r t e r s  w o r k  f o r  o t h e r  i n d i v i d u a l ' s  i n c l u d e d  
i n  t h e  s a m p l e .  I n  o t h e r  w o r d s ,  e a c h  i n d i v i d u a l ' s  g r a d e  
p o i n t  a v e r a g e  w a s  c o m p u t e d  t o  i n c l u d e  a l l  o f  h i s  g r a d e s ,  
e x c l u s i v e  o f  a c t i v i t y  g r a d e s  i n  m u s i c  a n d  p h y s i c a l  e d u c a -
t i o n ,  a t  t h e  e n d  o f  t h e  l a s t  q u a r t e r  h e  c o m p l e t e d  i n  
c o l l e g e ,  ( u p  t o  a n d  i n c l u d i n g  t h e  t h i r d  q u a r t e r ) .  
N o t  t o  u s e  a l l  a v a i l a b l e  g r a d e  p o i n t  a v e r a g e s ,  o r  t o  
u s e  t h e  g r a d e  p o i n t  a v e r a g e s  o f  o n l y  t h o s e  s t u d e n t s  w h o  
c o m p l e t e d  o n e  f u l l  a c a d e m i c  y e a r ,  w o u l d  b e ,  s o  t o  s p e a k ,  
" l o p p i n g  o f f "  o n e  t a i l  o f  t h e  d i s t r i b u t i o n  o f  g r a d e s ,  
s i n c e  t h e r e  e x i s t s ,  u n d o u b t e d l y ,  s o m e  m a g n i t u d e  o f  
4 5  
positive relationship between low grades and discontinu-
ance of college careers. In using statistics for compu-
tation of Pearson product-moment coefficients of correla-
tion, as will be done in this study, it is desirable that 
both variables be normally distributed. 
"Some writers suggest that only when both 
distributions are normal or nearly so will the 
conditions be fully satisfied for computing a 
Pearson r. In practice pro£ably no one insists 
upon normal distributions." 
Tabulation of the data revealed a range in grade 
point average from 3.99 downward to .29. Using a class 
interval of .25, the data was grouped and a frequency 
distribution from which the mean and standard deviation of 
the grade point averages was computed. Table l contains 
this data. The mean grade point average for the group is 
2.26. The standard error of the mean is .0308. The 
standard deviation of the distribution is .695. 
Inspection of the frequency distribution in Table 1 
indicates that the distribution approaches normality. 
Figure 1 presents the same data graphically and contrasts 
the distribution with the best fitting normal curve for 
the same data. 
1. Guilford, J. P., Fundamental Statistics in Psychology 
and Education, New York: McGraw-Hill Book Co., 1950, 
p. 170. 
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T a b l e  1 .  F r e q u e n c y  D i s t r i b u t i o n  o f  G r a d e  P o i n t  A v e r a g e s  
o f  5 0 9  F r e s h m e n  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e ,  1 9 4 9 - 5 0 .  
G r a d e  P o i n t  A v e r a g e  
3 .  7 5 - 3 . 9 9  
3 .  5 0 - 3 .  7 4  
3 . 2 5 - 3 . 4 9  
3 . 0 0 - 3 . 2 4  
2 . 7 5 - 2 . 9 9  
2 . 5 0 - 2 . 7 4  
2 . 2 5 - 2 . 4 9  
2 . 0 0 - 2 . 2 4  
1 . 7 5 - 1 . 9 9  
1 .  5 0 - 1 . 7 4  
1 . 2 5 - 1 . 4 9  
1 . 0 0 - 1 . 2 4  
•  7 5 - . 9 9  
•  5 0 - •  7 4  
. 2 5 - . 4 9  
M e a n  2 . 2 6  
S t a n d a r d  e r r o r  o f  m e a n  
S t a n d a r d  d e v i a t i o n  
N  
F r e q u e n c y  
. 0 3 0 8  
. 6 9 5  
9  
1 0  
1 7  
4 4  
5 3  
5 3  
5 8  
9 2  
5 7  
5 5  
2 6  




5 0 9  






















M : 2.26 
- .695 
om = . 0308 
-3o - 2 . 5o- - 2ct -1. 5o - l d' -. 51' 0 • 5&- I o i . 5o 2 ct- 2 . 5o- 34' 
Fig . 1 . Frequency Distribution of the Scores of 509 Freshmen Entering Central Washington 
College Fall Quarter 1949 on Gr ades t Comparea with Best Fitting Normal Curve for 
Same Data . (For Data, see Appendix) 
2 .  . A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a -
t i o n  T e s t  S c o r e s :  
T h e s e  s c o r e s  w e r e  a v a i l a b l e  f o r  a l l  o f  t h e  5 3 5  F r e s h -
m e n  s t u d e n t s  e n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e  A u t u m n  
Q u a r t e r ,  1 9 4 9 .  T h e  s c o r e s  r a n g e d  f r o m  a  l o w  o f  2 0  u p w a r d  
t o  1 6 3 .  I n  c o m p a r i s o n  w i t h  n a t i o n a l  p e r c e n t i l e  n o r m s  f o r  
t h e  t e s t ,  t h i s  r a n g e  i n d i c a t e s  a  r a n g e  i n  a b i l i t y  f r o m  
p e r c e n t i l e  1 - t o  p e r c e n t i l e  9 9 + .  T h e  s t a n d a r d  d e v i a t i o n  
o f  s c o r e s  f o r  t h i s  g r o u p  w a s  2 3 . 4 1 ,  a n d  t h e  m e a n  9 4 . 9 5 .  
T h e  s t a n d a r d  e r r o r  o f  t h e  m e a n  i s  1 . 0 1 3 .  
T h e  r a n g e  o f  t h e  p s y c h o l o g i c a l  e x a m i n a t i o n  s c o r e s  
f o r  t h e  5 0 9  F r e s h m e n  w h o  c o m p l e t e d  o n e  o r  m o r e  q u a r t e r s  
i n  c o l l e g e  s u b s e q u e n t  t o  t a k i n g  t h e  e x a m i n a t i o n  w a s  e x -
a c t l y  t h e  s a m e  a s  f o r  t h e  l a r g e r  g r o u p ,  2 0  t h r o u g h  1 6 3 .  
T h e  s t a n d a r d  d e v i a t i o n  o f  s c o r e s  f o r  t h i s  g r o u p  w a s  2 3 . 5 1 ,  
w i t h  a  m e a n  o f  9 5 . 1 2 5 ,  w i t h  a  s t a n d a r d  e r r o r  o f  1 . 0 4 3 .  A  
t a b u l a t i o n  o f  t h i s  d a t a  i s  c o n t a i n e d  i n  T a b l e  2 .  
3 .  N e l s o n - D e n n y  R e a d i n g  T e s t  S c o r e s :  
S c o r e s  f r o m  t h i s  e x a m i n a t i o n  w e r e  a l s o  a v a i l a b l e  f o r  
a l l  o f  t h e  5 3 5  s t u d e n t s  t a k i n g  t h e  e x a m i n a t i o n  a t  C e n t r a l  
W a s h i n g t o n  C o l l e g e  i n  t h e  F a l l  o f  1 9 4 9 .  T h e  r a n g e  o f  t h e  
s c o r e s  w a s  f o u n d  t o  b e  f r o m  1 4  t h r o u g h  1 3 2 .  T h e  m e a n  o f  
t h e  s c o r e s  f o r  t h i s  g r o u p  w a s  6 7 . 0 5 ,  t h e  s t a n d a r d  e r r o r  o f  
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the mean being .980. The standard deviation of the dis-
tribution was 22.65. 
The same range of scores was found to exist for the 
509 students who took the examination at this time and 
continued in college to complete one or more quarters 
work; 14 through 132. The mean of the scores for this 
group was found to be insignificantly higher; 67.18. The 
standard error of the mean is .9095. The standard devi-
ation of scores for this group on the Nelson-Denny Reading 
Test was 20.50. A tabulation of this data is contained 
in Table 2. 
Figure 3 is illustrative of the normality of dis-
tribution of the scores made by the 509 students who were 
to complete one or more quarters work in this college on 
the Nelson-Denny Reading Test. 
The normality of distribution of scores made on the 
American Council on Education Psychological Examination 
by this group is illustrated in Figure 2. 
4. Conclusions as to the Nature of the Data: 
Treatment of the data made thus far justifies the 
following conclusions: 
a. The distribution of scores and grade point 
averages is such that the Pearson r may be computed to 
d e t e r m i n e  r e l a t i o n s h i p s  b e t w e e n  t h e s e  v a r i a b l e s .  
b .  A  w i d e  r a n g e  o f  a b i l i t y  a n d  a c h i e v e m e n t  i s  i n -
d i c a t e d  b y  t h e  r a n g e  o f  t h e  d i s t r i b u t i o n s .  
5 0  
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Fig . 2 . Frequency Distribution of Scores of 535 Freshmen Entering Central Washington 
College Fall Quarter 1949 on the Nelson-Denny Reading Test, Compared with 
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Fig. 3 • Frequency Distribution of the Scores of 535 Freshmen Entering Central Washington 
College Fall Quarter 1949 on the American Council on Education Psychological 
Examination, Compared with Best Fitting Normal Curve for Same Data. (For data, 
see Appendix) 
T a b l e  2 .  T h e  R a n g e ,  M e a n ,  S t a n d a r d  D e v i a t i o n ,  a n d  
S t a n d a r d  E r r o r  o f  t h e  M e a n  o f  S c o r e s  M a d e  b y  5 3 5  F r e s h m e n  
E n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e ,  A u t u m n  1 9 4 9 ,  a n d  a  
D i v i s i o n  o f  t h e  S a m e  D a t a  f o r  5 0 9  o f  t h e  G r o u p  W h o  S u b -
s e q u e n t l y  C o m p l e t e d  O n e  o r  M o r e  Q u a r t e r s  W o r k  i n  t h e  
S a m e  I n s t i t u t i o n  W i t h  a  S i m i l a r  D i v i s i o n  o f  T h e i r  G r a d e  
P o i n t  A v e r a g e s .  
A C E *  
A C E *  
N - D * *  
N - D * *  
G P A * * *  
N  
5 3 5  
N  
5 0 9  
N  
5 3 5  
N  
5 0 9  
N  
5 0 9  
R a n g e  
2 0 - 1 6 3  2 0 - 1 6 3  
1 4 - 1 3 2  
1 4 - 1 3 2  
. 2 9 - 3 . 9 9  
M e a n  
9 4 . 9 5  9 5 . 1 2 5  
6 7 . 0 5  6 7 . 1 8  
2 . 2 6  
S t a n d a r d  
2 3 . 4 1  
2 3 . 5 1  
d e v i a t i o n  
2 2 . 6 5  2 0 . 5 0  
. 6 9 5  
S t a n d a r d  
1 . 0 1 3  1 . 0 4 3  
. 9 8 0  
. 9 0 9 5  
. 0 3 0 8  
e r r o r  o f  
m e a n  
* A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  
* * T h e  N e l s o n - D e n n y  R e a d i n g  T e s t  
* * * G r a d e  P o i n t  A v e r a g e  
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5. The Relationship Between Scores on the American Coun-
cil on Education Psychological Examination and Success 
in College: 
Determination of the relationship between academic 
aptitude, as measured by the .American Council on Education 
Psychological Examination, and success in college, as 
indicated by grade point average, was accomplished by 
computing a Pearson product-moment coefficient of corre-
lation between the two variables. The computation was 
made from a scattergram, and follows a procedure suggested 
by Edwards. 2 The scattergram and computations are con-
tained in the Appendix of this report. 
A positive correlation of .4050, with a standard 
error of .03'1, was found to exist between these two vari-
ables for this sample. 
An r of this magnitude is highly significant. For a 
sample of this size an r of only .115 is required for 
significance at the 1% level of confidence. This, in 
effect, means that an r of this size would occur by chance 
due to random sampling less than once in one-hundred times. 
2. Edwards, Allen L., Statistical Analysis for Students 
ill Psychology sill!. Education, New York: Rinehart and 
Co., 1946, pp. 79 ff. 
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T h u s ,  i t  m a y  b e  c o n c l u d e d  t h a t  t h e  p o p u l a t i o n  r  i s  n o t  
. o o ,  a n d  t h a t  a  p o s i t i v e  c o r r e l a t i o n  d o e s  a c t u a l l y  e x i s t  
b e t w e e n  t h e  t w o  v a r i a b l e s .  
6 .  T h e  R e l a t i o n s h i p  B e t w e e n  S c o r e s  o n  t h e  N e l s o n - D e n n y  
R e a d i n g  T e s t  a n d  S u c c e s s  i n  C o l l e g e :  
T h e  s a m e  m e t h o d  a n d  p r o c e d u r e  o f  c o m p u t i n g  a  P e a r s o n  
r  w a s  u s e d  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  r e a d i n g  
a b i l i t y ,  a s  m e a s u r e d  b y  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t ,  
a n d  s u c c e s s  i n  c o l l e g e ,  a s  i n d i c a t e d  b y  g r a d e  p o i n t  a v e r -
a g e ,  a s  w a s  u s e d  i n  t h e  c a s e  o f  d e t e r m i n i n g  t h e  r e l a t i o n -
s h i p  b e t w e e n  a c a d e m i c  a p t i t u d e  a n d  s u c c e s s  i n  c o l l e g e .  
C o m p u t a t i o n s  m a y  b e  f o u n d  i n  t h e  A p p e n d i x  o f  t h i s  r e p o r t .  
A  p o s i t i v e  c o r r e l a t i o n  o f  . 4 8 9 7 ,  w i t h  a  s t a n d a r d  
e r r o r  o f  . 0 3 4  w a s  f o u n d  t o  e x i s t  b e t w e e n  t h e  v a r i a b l e s  
s u c c e s s  i n  c o l l e g e  a n d  r e a d i n g  a b i l i t y ,  a s  m e a s u r e d .  
F o r  a  s a m p l e  o f  t h i s  s i z e  a n  r  o f  . 1 1 5  i s  r e q u i r e d  
f o r  s i g n i f i c a n c e  a t  t h e  1 %  l e v e l  o f  c o n f i d e n c e .  T h e r e  i s  
l e s s  t h a n  o n e  c h a n c e  i n  o n e - h u n d r e d  t h a t  i n  a  s a m p l e  o f  
t h i s  s i z e  t h a t  t h e  s a m p l e  r  w o u l d  d e p a r t  m o r e  t h a n  . 0 8 8  
a b o v e  o r  b e l o w  t h e  p o p u l a t i o n  v a l u e .  T h e  r e p o r t e d  r  o f  
. 4 8 9 7  i s  s e c u r e l y  p l a c e d  i n  a  r e g i o n  t h a t  i s  r e m o v e d  f r o m  
z e r o  o r  n e g a t i v e  c o r r e l a t i o n s .  
7 .  T h e  R e l a t i o n s h i p  B e t w e e n  R e a d i n g  A b i l i t y  a n d  A c a d e m i c  
5 3  
Aptitude: 
The relationship between academic aptitude, as meas-
ured by the American Council on :Education Psychological 
Examination, and reading ability, as measured by the 
Nelson-Denny Reading Test, was investigated by the same 
methods and procedures used in the two previous correla-
tions: a Pearson r was computed between the two variables, 
using the scattergram and procedure suggested by Edwards. 
In the case of this correlation scores were available for 
all of the 535 Freshmen taking the examinations at Central 
Washington College in the Fall of 1949. 
A positive correlation of .703 with a standard error 
of .021 was found to exist between these variables. A 
correlation of this magnitude could be expected to arise 
from chance due to random sampling less than once in one-
hundred times, consideration being given to the size of 
the saraple used. The population r, then, is not zero, 
and it may be concluded that a positive correlation does 
exist. 
8. The Multiple Correlation Between Success in College 
and the Variables Academic Aptitude and Reading 
Ability: 
To determine the amount of correlation between the 
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v a r i a b l e  s u c c e s s  i n  c o l l e g e ,  a n d  t h e  o t h e r  t w o  v a r i a b l e s  
b e i n g  i n v e s t i g a t e d ,  a c a d e m i c  a p t i t u d e  a n d  r e a d i n g  a b i l i t y ,  
a  m u l t i p l e  R  w a s  c o m p u t e d  f o l l o w i n g  f o r m u l a  s u g g e s t e d  b y  
G u i l f o r d . 3  T h e  f o r m u l a  a n d  c o m p u t a t i o n s  a r e  c o n t a i n e d  i n  
t h e  A p p e n d i x  o f  t h i s  r e p o r t .  
A  p o s i t i v e  m u l t i p l e  c o r r e l a t i o n  o f  . 4 9 7  w a s  f o u n d  t o  
e x i s t  b e t w e e n  s u c c e s s  i n  c o l l e g e  a n d  t h e  v a r i a b l e s  o f  
a c a d e m i c  a p t i t u d e  a n d  r e a d i n g  a b i l i t y  f o r  t h e  s a m p l e  o f  
5 0 9  s t u d e n t s  w h o  t o o k  t h e  F r e s h m a n  e n t r a n c e  e x a m i n a t i o n s  
a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  i n  t h e  F a l l  o f  1 9 4 9  a n d  
s u b s e q u e n t l y  c o m p l e t e d  o n e  o r  m o r e  q u a r t e r s  w o r k  i n  t h a t  
i n s t i t u t i o n .  
9 .  S u m m a r y  o f  t h e  R e l a t i o n s h i p s  B e t w e e n  t h e  T h r e e  V a r i -
a b l e s :  S u c c e s s  i n  C o l l e g e ,  R e a d i n g  A b i l i t y ,  a n d  A c a -
d e m i c  A p t i t u d e :  
T a b l e  3  s u m m a r i z e s  t h e  f i n d i n g s  r e l a t i v e  t o  t h e  r e -
l a t i o n s h i p s  f o u n d  t o  e x i s t  b e t w e e n  t h e  t h r e e  v a r i a b l e s  
b e i n g  i n v e s t i g a t e d .  I t  i s  o b v i o u s  t h a t  t h e  c o m b i n a t i o n  
o f  r e a d i n g  a b i l i t y  a n d  a c a d e m i c  a p t i t u d e  a c c o u n t  f o r  
s u b s t a n t i a l l y  m o r e  o f  t h e  v a r i a n c e  i n  t h e  g r a d e  p o i n t  
a v e r a g e  t h a n  d o e s  e i t h e r  v a r i a b l e  c o n s i d e r e d  a l o n e .  
3 .  G u i l f o r d ,  J .  P . ,  Q . : Q . •  c i t . ,  p p .  4 2 4  f f .  
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Table 3. Correlations Between the Variables Success in 
College, as Indicated by Grade Point Average, and Reading 
Ability, as Measured by the Nelson-Denny Reading Test, 
and Academic Aptitude, as Measured by the American Council 
on :Education Psychological Ex:amination. 
GPA N-D ACE ND plus ACE 
Variable 
Grade Point 1.00 .489 .405 .497 
Average .034* .037* 
Nelson-Denny .489 .oo .703 
Reading Test .034* .021* 
Score 
American Council 











*Standard error of r 
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1 0 .  T h e  P r e d i c t i o n  o f  G r a d e s  f r o m  A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  S c o r e s :  
K n o w i n g  t h e  m a g n i t u d e  o f  t h e  r e l a t i o n s h i p  b e t w e e n  
t w o  v a r i a b l e s  m a k e s  i t  p o s s i b l e ,  w i t h  t h e  l i m i t s  o f  s t a n d -
a r d  e r r o r ,  t o  p r e d i c t  t h e  m o s t  p r o b a b l e  s c o r e  t h a t  a n  
i n d i v i d u a l  w i l l  m a k e  i n  o n e  v a r i a b l e  f r o m  k n o w l e d g e  o f  h i s  
p e r f o r m a n c e  i n  t h e  r e l a t e d  v a r i a b l e .  I n  t h e  c a s e  a t  h a n d ,  
i t  i s  p o s s i b l e  t o  p r e d i c t ,  w i t h i n  l i m i t s  o f  s t a n d a r d  
e r r o r ,  t h e  m o s t  p r o b a b l e  g r a d e  p o i n t  a v e r a g e  t h a t  a n  i n -
d i v i d u a l  w i l l  m a k e  i n  t h e  c u r r i c u l u m  o f  C e n t r a l  W a s h i n g t o n  
C o l l e g e  f r o m  a  k n o w l e d g e  o f  h i s  p e r f o r m a n c e  o n  t h e  A m e r i -
c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n .  
T h e  f o r m u l a  f o r  t h e  r e g r e s s i o n  e q u a t i o n  f o r  p r e d i c t -
i n g  t h e  m o s t  p r o b a b l e  g r a d e  p o i n t  a v e r a g e  f r o m  a  k n o w l e d g e  
o f  a  s t u d e n t ' s  a c a d e m i c  a p t i t u d e  i s :  
w h e r e :  
Y '  b y x  X  T  k  
Y '  
b y x  
x  
k  
t h e  p r e d i c t e d  g r a d e  p o i n t  a v e r a g e  
t h e  r e g r e s s i o n  c o e f f i c i e n t  o f  g r a d e  
p o i n t  a v e r a g e  o n  a c a d e m i c  a p t i t u d e  
w h i c h  i s ,  i n  t h i s  c a s e  . 0 1 2  
t h e  s t u d e n t ' s  s c o r e  o n  t h e  A m e r i c a n  
C o u n c i l  o n  : E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n  
a  c o n s t a n t ,  i n  t h i s  c a s e  1 . 1 3  
T h e  f o r m u l a  f o r  t h e  r e g r e s s i o n  c o e f f i c i e n t  a n d  t h e  
c o m p u t a t i o n  o f  i t  i s  i n c l u d e d  i n  t h e  A p p e n d i x  o f  t h i s  
r e p o r t .  
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The standard error of estimate of this prediction is 
.637. The formula and computation may be found in the 
Appendix. The index of forecasting efficiency in this 
case is 8.37%, which in effect means that the prediction 
is about 55% better than chance. 
For the purpose of illustration, suppose a certain 
student makes a total raw score of 60 on the American 
Council on Education Psychological Examination as a Fresh-
man entering Central Washington College of Education. 
What would be his most probable grade point average in the 
curriculum of that college? The formula for the regres-
sion equation is: 
Y' byx x r k 
and b .012 
x 60 
k 1.13 
Substituting in the formula: 
Y r ( • 012) ( 60) -t 1.13 
.72 + 1.13 
1.85 
The most likely grade point average then that in 
individual scoring a total raw score of 100 on the Am.eri-
can Council on Education Psychological Examination would 
make in the curriculum of Central Washington College would 
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b e  1 . 8 5  p l u s  o r  m i n u s  . 6 3 7 ,  a p p l y i n g  t h e  s t a n d a r d  e r r o r  o f  
t h e  e s t i m a t e .  A p p r o x i m a t e l y  6 8 %  o f  t h e  t i m e ,  p r e d i c t i o n  
o n  t h i s  b a s i s  t h a t  t h i s  p a r t i c u l a r  s t u d e n t ' s  g r a d e  p o i n t  
a v e r a g e  w o u l d  f a l l  b e t w e e n  1 . 2 1 3  a n d  2 . 4 8 0  w o u l d  b e  c o r -
r e c t .  
1 1 .  T h e  P r e d i c t i o n  o f  G r a d e s  f r o m  N e l s o n - D e n n y  R e a d i n g  
T e s t  S c o r e s :  
T h e  r e g r e s s i o n  e q u a t i o n  f o r  t h e  p r e d i c t i o n  o f  a c a d e m i c  
s u c c e s s  f r o m  k n o w l e d g e  o f  r e a d i n g  a b i l i t y  i s :  
w h e r e :  
Y '  
b y x  x - r  k  
Y '  t h e  p r e d i c t e d  g r a d e  p o i n t  a v e r a g e  
b y x  . 0 2 0  
k  . 9 5  
X  t h e  i n d i v i d u a l ' s  s c o r e  o n  t h e  N e l s o n -
D e n n y  R e a d i n g  T e s t  
T h e  f o r m u l a  f o r  t h e  c o m p u t a t i o n  o f  t h e  r e g r e s s i o n  
c o e f f i c i e n t  a n d  t h e  c o n s t a n t  a n d  t h e i r  c o m p u t a t i o n  m a y  b e  
f o u n d  i n  t h e  A p p e n d i x .  
T h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  i n  t h i s  c a s e  i s  . 6 0 6 ,  
a n d  t h e  e f f i c i e n c y  o f  p r e d i c t i o n  1 2 . 8 % ,  w h i c h  m e a n s  t h a t  
t h e  p r e d i c t i o n  i s  a b o u t  5 8 %  b e t t e r  t h a n  c h a n c e .  
T o  i l l u s t r a t e  t h e  u s e  o f  t h i s  r e g r e s s i o n  e q u a t i o n  
s u p p o s e  a  F r e s h m a n  s t u d e n t  s c o r e s  a  t o t a l  r a w  s c o r e  o f  4 0  
o n  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t  a t  t h e  t i m e  h e  e n t e r s  
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Central Washington College. What grade point average may 
be predicted for him in the curriculum of that college? 
The regression equation is: 
yr byx x-r k 
and byx: .020 
x 4o the individual's score on the 
Nelson-Denny Reading Test 
k .95 
Substituting in the formula: 
yr (.020) (4o) -t .95 
.Bo + .95 
1.75 
The most likely grade point average that an individ-
ual who earned a total raw score of 4o on the Nelson-Denny 
Reading Test as a Freshman would make in the curriculum of 
Central Washington College would be 1.75. The standard 
error of this estimate is .606. Thus, an estimate that a 
student who scores 4o on the Nelson-Denny Reading Test as 
a Freshman will earn a grade point average of between 
1.144 and 2.35 would be correct approximately 68% of the 
time. 
12. The Prediction of Grades from a Combination of Nelson-
Denny Reading Test and American Council on Education 
Psychological Examination Test Scores: 
The formula to oe used for the prediction of grades 
60 
f r o m  s c o r e s  o n  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t  a n d  t h e  
A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  
c o m b i n e d  i s :  
X i  a  - r  b 1 2 . 3 X 2  + - b 1 3 . 2 X 3  
w h e r e :  
X i  
X 2  
X 3  
a  
b 1 2 . 3  
b 1 3 . 2  
t h e  p r e d i c t e d  g r a d e  p o i n t  a v e r a g e  
t h e  i n d i v i d u a l ' s  s c o r e  o n  t h e  A m e r i -
c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i -
c a l  E x a m i n a t i o n  
t h e  i n d i v i d u a l ' s  s c o r e  o n  t h e  N e l s o n -
D e n n y  R e a d i n g  T e s t  
a  c o n s t a n t ,  i n  t h i s  c a s e  . 8 0  
t h e  r e g r e s s i o n  o f  N e l s o n - D e n n y  R e a d -
i n g  T e s t  s c o r e  o n  G r a d e s  a n d  A m e r i c a n  
C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n  S c o r e ,  i n  t h e  c a s e  o f  
t h i s  s t u d y  . o o 4 .  
t h e  r e g r e s s i o n  o f  A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  
s c o r e s  o n  N e l s o n - D e n n y  R e a d i n g  T e s t  
S c o r e s  a n d  G r a d e s ,  i n  t h e  c a s e  o f  
t h i s  s t u d y  . 0 1 6 .  
T h e  s t a n d a r d  e r r o r  o f  t h e  e s t i m a t e  m a d e  f r o m  t h i s  
d a t a  i s  . 6 0 3 .  
T h e  f o r m u l a  f o r ,  a n d  t h e  c o m p u t a t i o n  o f  t h e  i d e n t i -
t i e s  i n  t h e  a b o v e  r e g r e s s i o n  e q u a t i o n  a r e  c o n t a i n e d  i n  t h e  
A p p e n d i x  o f  t h i s  r e p o r t .  
F o r  i l l u s t r a t i v e  p u r p o s e s  s u p p o s e  t h a t  a  s t u d e n t  
u p o n  e n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e  a s  a  F r e s h m a n  
e a r n s  a  s c o r e  o f  6 0  o n  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  a n d  a  s c o r e  o f  4 0  o n  t h e  N e l s o n -
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Denny Reading Test. From such knowledge of his abilities 
what would be his most likely success in the academic 






the individual's predicted grade 
point average 
the individual's score on the Ameri-
can Council on Education Psychologi-
cal Examination: 60 
the individual's score on the Nelson-




Substituting in the formula: 
Xf .80 + ( .004) (60) + ( .016) (40) 
.80 -t .24 T- .64 
1.68 
Thus, from a knowledge of this individual's academic 
aptitude and reading ability, a prediction is made that 
his grade point average in the curriculum of Central 
Washington College will be 1.68. The standard error of 
this estimate is .603. The prediction then, that this 
individual's success in Central Washington College would 
be indicated by a grade point average between 1.07'7 and 
2.283 would be correct approximately 68% of the time. 
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1 3 .  S u m m a r y  o f  O r g a n i z a t i o n  o f  D a t a :  
T h e  d a t a  u s e d  i n  t h i s  s t u d y  w a s  c o l l e c t e d  f r o m  t h e  
f i l e s  o f  t h e  O f f i c e  o f  P e r s o n n e l  a n d  P l a c e m e n t  a n d  t h e  
O f f i c e  o f  t h e  R e g i s t r a r ,  C e n t r a l  W a s h i n g t o n  C o l l e g e .  T h e  
d a t a  c o n s i s t s  o f  s c o r e s  m a d e  b y  5 3 5  s t u d e n t s  e n t e r i n g  
C e n t r a l  W a s h i n g t o n  C o l l e g e  A u t u m n  q u a r t e r ,  1 9 4 9 ,  a s  F r e s h -
m e n ,  o n  t w o  e x a m i n a t i o n s ,  T h e  N e l s o n - D e n n y  R e a d i n g  T e s t  
a n d  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n ,  a n d  t h e  g r a d e  p o i n t  a v e r a g e s  o f  5 0 9  m e m b e r s  
o f  t h i s  g r o u p  w h o  c o n t i n u e d  i n  c o l l e g e  t o  c o m p l e t e  o n e  o r  
m o r e  q u a r t e r s  w o r k .  
T h e  d i s t r i b u t i o n  o f  s c o r e s  a n d  g r a d e  p o i n t  a v e r a g e s  
a p p r o x i m a t e s  n o r m a l i t y ,  a n d  l e n d s  i t s e l f  t o  c o r r e l a t i o n a l  
t r e a t m e n t .  
P e a r s o n  p r o d u c t - m o m e n t  c o e f f i c i e n t s  o f  c o r r e l a t i o n  
w e r e  c o m p u t e d  b e t w e e n  t h e  t h r e e  v a r i a b l e s ;  s u c c e s s  i n  
c o l l e g e ,  a c a d e m i c  a p t i t u d e ,  a n d  r e a d i n g  a b i l i t y .  P o s i t i v e  
c o r r e l a t i o n s  o f  s i g n i f i c a n t  m a g n i t u d e  w e r e  f o u n d  i n  a l l  
c a s e s .  T h e  r  b e t w e e n  a c a d e m i c  s u c c e s s  a n d  a c a d e m i c  a p t -
i t u d e  i s  . 4 0 5  w i t h  a  s t a n d a r d  e r r o r  o f  . 0 3 7 .  T h e  r  b e -
t w e e n  r e a d i n g  a b i l i t y  a n d  a c a d e m i c  s u c c e s s  i s  . 4 8 9  w i t h  a  
s t a n d a r d  e r r o r  o f  . 0 3 4 .  T h e  r  b e t w e e n  r e a d i n g  a b i l i t y  a n d  
a c a d e m i c  a p t i t u d e  i s  . 7 0 3 ,  w i t h  a  s t a n d a r d  e r r o r  o f  . 0 2 1 .  
A  m u l t i p l e  c o r r e l a t i o n  b e t w e e n  t h e  t h r e e  v a r i a b l e s  
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exists in the magnitude of +.497. 
Regression equations were computed for the predic-
tion of grades from scores on the American Council on 
Education Psychological Examination and from scores on 
the Nelson-Denny Reading Test. A multiple regression 
equation was computed for the prediction of most likely 
academic success from a combination of reading test and 
academic aptitude test scores. Standard error of esti-
mates were computed in the case of all of the regression 
equations. 
The Appendix of this report contains all of the for-
mulae used in the computations and the actual computation~ 
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C h a p t e r  I V  
S U M M A R Y  A N D  C O N C L U S I O N S  
T h e  p u r p o s e  o f  t h i s  s t u d y  w a s  t o  d e t e r m i n e  t h e  
v a l i d i t y  o f  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t  a n d  t h e  A m e r i c a n  
C o u n c i l  o n  : E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  a s  m e a s u r e s  
f o r  t h e  p r e d i c t i o n  o f  a c a d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  
o f  C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  : E d u c a t i o n .  T o  a c h i e v e  
t h i s  e n d ,  t e s t  s c o r e s  e a r n e d  o n  t h e s e  m e a s u r e s  b y  F r e s h m a n  
s t u d e n t s  e n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e  i n  t h e  F a l l  
o f  1 9 4 9  w e r e  o b t a i n e d  a n d  c o r r e l a t i o n s  w e r e  c o m p u t e d  b e -
t w e e n  t h e s e  s c o r e s  a n d  t h e  s u b s e q u e n t  a c a d e m i c  s u c c e s s  o f  
t h e s e  i n d i v i d u a l s  i n  t h e  c u r r i c u l u m  o f  C e n t r a l  W a s h i n g t o n  
C o l l e g e .  R e g r e s s i o n  c o e f f i c i e n t s  w e r e  c o m p u t e d  f o r  t h e  
p r e d i c t i o n  o f  i n d i v i d u a l  a c a d e m i c  s u c c e s s  f r o m  a  k n o w l e d g e  
o f  t h e  i n d i v i d u a l ' s  r e a d i n g  a b i l i t y  a n d  a c a d e m i c  a p t i t u d e ,  
s i n g l y  a n d  i n  c o m b i n a t i o n .  
T h e  s t u d y  w a s  m o t i v a t e d  b y  t h e  r e a l i z a t i o n  o f  a  n e e d  
b y  t h o s e  p e r s o n s  c h a r g e d  w i t h  s t u d e n t  g u i d a n c e  r e s p o n s i -
b i l i t i e s  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  f o r  o b j e c t i v e  
e v i d e n c e  a s  t o  t h e  p r e d i c t i v e  v a l u e s  o f  t h e  N e l s o n - D e n n y  
R e a d i n g  T e s t  a n d  t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y -
c h o l o g i c a l  E x a m i n a t i o n  i n  t h e  c u r r i c u l u m  o f  t h a t  c o l l e g e .  
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The objective evidence sought is now at hand. The re-
sults may be summarized as follows: 
1. The correlation between academic success in the 
curriculum of Central Washington College and academic 
aptitude as measured by the American Council on Education 
Psychological Examination isr.4050, with a standard 
error of .037. The correlation is significant above the 
1% level of confidence. 
2. The correlation between academic success in the 
curriculum of Central Washington College and reading 
ability as measured by the Nelson-Denny Reading Test is 
+.489, with a standard error of .034. The correlation 
is significant above the 1% level of confidence. 
3. The multiple correlation between academic suc-
cess in the curriculum of Central Washington College on 
the one hand and the two variables of academic aptitude 
and reading ability, as measured, on the other ist-.497. 
4. The correlation between academic aptitude and 
reading ability as measured by the American Council on 
Education Psychological Examination and the Nelson-Denny 
Reading Test is -r.703, with a standard error of .021. 
The correlation is significant above the 1% level of 
confidence. 
5. The regression coefficient for predicting 
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a c a d e m i c  s u c c e s s  f r o m  t o t a l  r a w  s c o r e s  e a r n e d  o n  t h e  
A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  
i s  . 0 1 2 ,  a n d  t h e  c o m p l e t e  r e g r e s s i o n  e q u a t i o n  i s :  
w h e r e :  
Y '  . 0 1 2 X  r  1 . 1 3  
y r  
X -
. 0 1 2  
1 . 1 3  
t h e  p r e d i c t e d  g r a d e  p o i n t  a v e r a g e  
t h e  i n d i v i d u a l ' s  t o t a l  r a w  s c o r e  o n  
t h e  A m e r i c a n  C 0 u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  
t h e  r e g r e s s i o n  c o e f f i c i e n t  
a  c o n s t a n t  t o  b e  a d d e d  
T h e  s t a n d a r d  e r r o r  o f  p r e d i c t i o n  i n  t h i s  c a s e  i s  
. 6 3 7 .  T h e  e f f i c i e n c y  o f  p r e d i c t i o n  i s  8 . 3 7 %  w h i c h  i s  
a p p r o x i m a t e l y  5 5 %  b e t t e r  t h a n  c h a n c e .  
6 .  T h e  r e g r e s s i o n  c o e f f i c i e n t  f o r  p r e d i c t i n g  
a c a d e m i c  s u c c e s s  f r o m  t h e  t o t a l  r a w  s c o r e  o n  t h e  N e l s o n -
D e n n y  R e a d i n g  T e s t  i s  . 0 2 .  T h e  c o m p l e t e  r e g r e s s i o n  
e q u a t i o n  i s :  
w h e r e :  
Y '  . 0 2 x  t - . 9 5  
Y '  t h e  p r e d i c t e d  g r a d e  p o i n t  a v e r a g e  
X~ t h e  i n d i v i d u a l ' s  t o t a l  r a w  s c o r e  o n  
t h e  N e l s o n - D e n n y  R e a d i n g  T e s t  
. 0 2  t h e  r e g r e s s i o n  c o e f f i c i e n t  
. 9 5  a  c o n s t a n t  t o  b e  a d d e d  
T h e  s t a n d a r d  e r r o r  o f  t h i s  e s t i m a t e  i s  . 6 0 6 .  T h e  
e f f i c i e n c y  o f  t h e  p r e d i c t i o n  i s  1 2 . 8 % ,  w h i c h  i s ,  i n  
e f f e c t ,  a p p r o x i m a t e l y  5 8 %  b e t t e r  t h a n  c h a n c e .  
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7. The regression equation for predicting academic 
success from both variables is: 
where: 







the predicted grade point average 
the individual's total raw score on 
the American Council on Education 
Psychological Examination 
the individual's total raw score on 
the Nelson-Denny Reading Test 
a constant to be added 
a partial regression coefficient 
a partial regression coefficient 
The standard error of this estimate is .603. 
Educational Implications and Recommendations 
1. Without doubt, a positive correlation of moderate 
magnitude exists between academic success in the curric-
ulum of Central Washington College and academic aptitude 
as measured by the American Council on Education Psy-
chological Examination. A similar relationship exists 
between academic success and reading ability as measured 
by the Nelson-Denny Reading Test. 
2. The Nelson-Denny Reading Test correlates slight-
ly higher with academic success in the curriculum of 
Central Washington College than does the American Council 
on Education Psychological Examination. However, the 
superiority of the Nelson-Denny Reading Test for prognosis 
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i s  s o  s l i g h t  t h a t  i t  i s  p r o b a b l y  m o r e  a p p a r e n t  t h a n  r e a l .  
3 .  T h e  v a l u e  o f  t h e  N e l s o n - D e n n y  R e a d i n g  T e s t  a n d  
t h e  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i -
n a t i o n  f o r  g u i d a n c e  p u r p o s e s  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  
i s  q u e s t i o n a b l e .  C e r t a i n l y ,  b l i n d  f a i t h  i n  p r e d i c t i o n s  
o f  a c a d e m i c  s u c c e s s  m a d e  f r o m  s c o r e s  o n  t h e s e  t e s t s ,  
u s i n g  t h e  p r e d i c t i o n  f o r m u l a  d a t a  d e r i v e d  f r o m  t h i s  s t u d y ,  
i s  n o t  j u s t i f i e d .  T h e  s t a n d a r d  e r r o r  o f  s u c h  p r e d i c t i o n s  
a n d  t h e  p r e d i c t i v e  e f f i c i e n c y  o f  t h e  e s t i m a t e  s h o u l d  b e  
g i v e n  f U l l  c o n s i d e r a t i o n .  
4 .  T h e  b e s t  a n d  m o s t  o b j e c t i v e  p r e d i c t i o n  o f  a c a -
d e m i c  s u c c e s s  i n  t h e  c u r r i c u l u m  o f  C e n t r a l  W a s h i n g t o n  
C o l l e g e  t h a t  c a n  b e  m a d e  f r o m  t h e  f i n d i n g s  o f  t h i s  s t u d y  
i n v o l v e s  t h e  u s e  o f  t h e  m u l t i p l e  r e g r e s s i o n  e q u a t i o n ,  i n  
w h i c h  t h e  m u l t i p l e  r e l a t i o n s h i p s  b e t w e e n  a c a d e m i c  s u c c e s s ,  
r e a d i n g  a b i l i t y ,  a n d  a c a d e m i c  a p t i t u d e  a r e  t a k e n  i n t o  
a c c o u n t .  
R e c o m m e n d a t i o n s  
T h e  v i r t u e  o f  t h i s  s t u d y  l i e s  i n  t h e  f a c t  t h a t  t h e  
f i n d i n g s  p r o v i d e  g u i d a n c e  p e r s o n n e l  a t  C e n t r a l  W a s h i n g t o n  
C o l l e g e  w i t h  a  m o r e  o b j e c t i v e  b a s i s  f o r  t h e  p r o g n o s t i c  
a s p e c t  o f  g u i d a n c e  w o r k  t h a n  w a s  h e r e - t o - f o r e  a v a i l a b l e .  
P e r s o n s  e n g a g e d  i n  g u i d a n c e  w o r k  a n d  s t u d e n t  c o u n s e l i n g  
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in this college should familiarize themselves with the 
findings of this study. The functional value of this 
study will depend upon whether or not the results are 
used. 
Caution should be exercised in using the findings 
of this study. The use of regression equations in 
predicting success has practical limitations, of which 
the guidance person should have an understanding before 
he uses them as a basis for advising students. 
Suggestions for Further Research 
The findings of this study further emphasize a need 
for many more carefully designed and statistically ana-
lyzed studies before the many problems relating to the 
relationships between personal characteristics and at-
tributes and success in college can be answered. The 
review of related research in this area showed that most 
studies seeking to establish relationships between 
personal attributes and characteristics and success in 
college have assumed that grades can be used to measure 
the degree to which individuals achieve undefined ob-
jectives of the educational program. The assumption is 
obviously unsound. There is a need, then, before ex-
tensive research is attempted in this area at Central 
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W a s h i n g t o n  C o l l e g e ,  f o r  a  d e f i n i t i o n  i n  p r e c i s e  t e r m s  o f  
t h e  o b j e c t i v e s  o f  t h e  e d u c a t i o n a l  p r o g r a m  t h a t  s t u d e n t s  
a r e  e x p e c t e d  t o  a c h i e v e ,  a n d  t h e  e s t a b l i s h m e n t  o f  m e a s u r e s  
w h i c h  w i l l  q u a n t i t a t i v e l y  d e s c r i b e  t h e  d e g r e e ,  a t  a n y  
g i v e n  t i m e ,  t h a t  a  s t u d e n t  h a s  a c h i e v e d  t h e s e  o b j e c t i v e s .  
I t  i s  o n l y  w h e n  " s u c c e s s  i n  c o l l e g e "  h a s  b e e n  c l e a r l y  
d e f i n e d  i n  t e r m s  o f  a c h i e v e m e n t  o f  e d u c a t i o n a l  o b j e c t i v e s  
a n d  m e a s u r e s  o f  a c h i e v e m e n t  h a v e  b e e n  e s t a b l i s h e d  t h a t  i t  
w i l l  b e  p o s s i b l e  t o  a c t u a l l y  p r e d i c t  " s u c c e s s  i n  c o l l e g e . "  
P r o b l e m s  a r i s i n g  i n  t h i s  s t u d y  a l s o  i n d i c a t e  t h a t  
t h e r e  i s  a  n e e d  f o r  s t u d i e s  r e l a t i v e  t o  t h e  c a u s e  o f  
s t u d e n t s  l e a v i n g  c o l l e g e  b e f o r e  g r a d u a t i o n .  T h e  d a t a  
r e v e a l e d  t h a t  i n  t h e  c a s e  o f  t h e  s a m p l e  u s e d  i n  t h i s  
s t u d y ,  o v e r  o n e - h a l f  o f  t h e  s t u d e n t s  w h o  t o o k  F r e s h m a n  
E n t r a n c e  E x a m i n a t i o n s  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  i n  t h e  
F a l l  o f  1 9 4 9  w e r e  n o t  a t t e n d i n g  c o l l e g e  A u t u m n  q u a r t e r ,  
1 9 5 0 .  C e r t a i n l y  t h e r e  i s  a  n e e d  f o r  d e t e r m i n i n g  t h e  
c a u s e s  i n v o l v e d .  
T h e  r e v i e w  o f  r e l a t e d  l i t e r a t u r e  a l s o  r e v e a l e d  t h a t  
m o t i v a t i o n a l  f a c t o r s  a n d  i n t e r e s t  p l a y  a  m a j o r  r o l e  i n  
d e t e r m i n i n g  a c a d e m i c  s u c c e s s  i n  c o l l e g e .  T h e r e  i s  a  n e e d  
f o r  s t u d i e s  a t  C e n t r a l  W a s h i n g t o n  C o l l e g e  t o  d e t e r m i n e  
t h e  i n f l u e n c e  o f  t h e s e  f a c t o r s  u p o n  a c a d e m i c  s u c c e s s .  
T h e r e  i s  a l s o  a  m o s t  u r g e n t  n e e d  f o r  f o l l o w - u p  
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studies of graduates of Central Washington College to 
determine the relationship between college experiences and 
success and success in life after graduation. 
Limitations of the Study 
The questionable validity of grades as measures of 
academic success imposes an important limitation upon 
this study. The validity of grades cannot, here, be 
established, only assumed. The assumption is, therefore, 
acknowledged, and the imposed limitations accepted, not 
as desirable, but as necessary. This is the really 
serious limitation of this study. 
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A P P E N D I X  A  
F r e s h m a n  e n t r a n c e  e x a m i n a t i o n  t e s t  s c o r e s  o n  t h e  
N e l s o n - D e n n y  R e a d i n g  T e s t  a n d  t h e  A m e r i c a n  C o u n c i l  o n  
E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a t i o n  f o r  5 3 5  s t u d e n t s  
e n t e r i n g  C e n t r a l  W a s h i n g t o n  C o l l e g e  o f  E d u c a t i o n  
A u t u m n  q u a r t e r  1 9 4 9 ,  a n d  t h e  g r a d e  p o i n t  a v e r a g e  o f  
5 0 9  s t u d e n t s  i n  t h i s  g r o u p  w h o  c o m p l e t e d  o n e  o r  m o r e  
q u a r t e r s  w o r k  i n  t h i s  i n s t i t u t i o n  s u b s e q u e n t  t o  t a k i n g  
t h e  e n t r a n c e  e x a m i n a t i o n s .  E n t r a n c e  e x a m i n a t i o n  s c o r e s  
a r e  r e p o r t e d  a s  t o t a l  r a w  s c o r e s .  
7 7  
78 
ACE N-D GPA 
Student Score Score 
1. 60 60 2.81 
2. 109 36 1.4 
3. 108 56 3.13 
4. 114 98 2.63 
5. 98 82 2.10 
6. 108 79 2.5 
7. 102 58 3. 53 
8. 116 67 2.34 
9. 77 32 
10. 85 36 1.15 
11. 80 60 2.41 
12. 106 74 2.--
13. 99 52 1.78 
14. 142 120 3.05 
15. 98 52 2.7 
16. 104 76 1.67 
17. 111 63 2.34 
18. 86 60 2.02 
19. 68 30 1.89 
20. 143 112 3.13 
21. 100 76 2.74 
22. 83 55 1.97 
7 9  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
2 3 .  
1 1 9  
5 9  
2 . 9 8  
2 4 .  
7 9  
4 3  
2 . 1 2  
2 5 .  
1 0 0  
6 1  
2 . 2 1  
2 6 .  
8 9  
6 4  
2 . 4 6  
2 7 .  
8 8  
4 6  1 . 4 7  
2 8 .  
9 5  
7 8  
2 . 0 8  
2 9 .  
1 0 0  
5 6  
2 . 5  
3 0 .  
1 1 8  8 7  
3 . 2 7  
3 1 .  
1 4 3  
8 7  
2 . 5 9  
3 2 .  
6 8  
5 6  
2 . 3 9  
3 3 .  
1 1 9  
9 2  
3 . 3 0  
3 4 .  
8 6  
5 9  
1 . 1 6  
3 5 .  
1 1 9  
1 0 1  
2 . 6 4  
3 6 .  
1 2 5  
9 2  
3 . 1 0  
3 7 .  
8 5  
5 6  
2 . 9 3  
3 8 .  
5 9  
5 5  
1 . 5 0  
3 9 .  
1 2 4  
1 1 0  
3 . 1 1  
4 o .  
5 3  
3 6  
1 . 9 0  
4 1 .  
6 1  3 1  
1 . 2 7  
4 2 .  
8 2  
4 o  
•  5 7  
4 3 .  
1 2 3  
8 2  
2 . 5 9  
4 4 .  
1 0 5  
9 6  
2 . 0 6  
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ACE N-D GPA 
Student Score Score 
45. 102 59 2.49 
46. 91 67 2.19 
47. 97 102 3.o4 
48. 80 67 2.02 
49. 93 52 2.92 
50. 67 28 2.--
51. 61 52 1. 59 
52. 128 84 2.63 
53. '11 53 2.88 
54. 95 98 2.92 
55. 118 102 3.77 
56. 48 55 2.70 
57. 102 98 1.62 
58. 112 100 1.85 
59. 66 33 1.82 
60. 72 26 1.--
61. 85 65 2.07 
62. 91 68 
63. 76 58 2.18 
64. 95 85 2.93 
65. 96 79 2.14 
66. 51 37 1.02 
8 1  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
6 7 .  9 4  
5 4  
l . ' 7 3  
6 8 .  
7 2  
4 9  
3 . 5 6  
6 9 .  
6 6  
2 4  
. 4 9  
7 0 .  
1 0 4  
7 9  
2 . 9 1  
7 1 .  
1 1 4  6 9  
3 . 0 3  
7 2 .  
7 8  
6 5  
3 . 5 3  
7 3 .  
1 0 9  
9 5  
3 . 6 4  
7 4 .  
7 3  
5 8  
2 . 0 7  
7 5 .  
6 4  
5 1  
1 . 9 5  
7 6 .  
1 2 9  
7 7  
2 . 7 4  
7 7 .  
' 7 6  
3 8  
2 . 3 7  
7 8 .  
1 6 3  
1 1 ' 7  
4 . - -
7 9 .  
1 2 4  9 2  
3 . 2 6  
8 0 .  
1 1 5  
6 6  
3 . 9 6  
8 1 .  
7 7  
5 1  
1 . 8 6  
8 2 .  
8 8  
4 2  . 4 9  
8 3 .  
1 1 6  
9 9  
2 . 9 3  
8 4 .  
5 4  
4 4  
l . ' 1 5  
8 5 .  
8 8  
4 2  
1 . 7 0  
8 6 .  
9 1  
5 8  
2 . 0 3  
8 7 .  
9 4  
' 7 0  
8 8 .  
1 2 0  
8 5  
1 . 9 6  
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ACE N-D GPA 
Student Score Score 
89 .. 62 30 1.80 
90. 110 83 2.44 
91. '17 45 1.47 
92. 65 56 2. 58 
93. Bo 66 3.23 
94. 79 31 1.38 
95. 95 68 
96. 73 70 3.06 
97. 98 62 2.60 
98. 83 71 2.53 
99. 103 70 3.20 
100. 63 62 1.95 
101. 95 58 2.05 
102. 126 118 2.86 
103. 116 86 2.75 
104. 37 81 1.66 
105. 113 77 1.68 
106. 73 47 .89 
107. 98 74 2.11 
108. 128 86 1.58 
109. 132 106 2.60 
110. 115 99 2.35 
8 3  
A C E  N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
1 1 1 .  
6 2  
4 6  
. 6 2  
1 1 2 .  1 2 7  
9 9  
2 . 9 5  
1 1 3 .  
1 1 3  
6 1  
2 . 2 2  
1 1 4 .  
8 3  
4 2  1 . 5 2  
1 1 5 .  
5 5  
3 4  
1 . 3 0  
1 1 6 .  
7 5  
4 6  
1 . 6 4  
1 1 7 .  
1 0 ' 7  
6 3  
1 . 1 7  
1 1 8 .  
1 2 6  
9 4  
2 . 7 2  
1 1 9 .  
1 4 1  
9 0  
1 . 9 7  
1 2 0 .  
1 3 9  
8 6  
2 . 8 3  
1 2 1 .  
1 0 0  
1 0 4  
3 . 0 4  
1 2 2 .  1 1 5  
1 2 9  3 . 3 0  
1 2 3 .  
1 0 1  
6 0  
2 . 1 6  
1 2 4 .  1 0 5  4 5  •  5 5  
1 2 5 .  
6 9  
6 2  2 . 6 5  
1 2 6 .  9 8  
8 0  
1 . 3 6  
1 2 7 .  
8 9  
4 1  
1 . 8 2  
1 2 8 .  
9 6  
3 7  
1 . 8 9  
1 2 9 .  1 1 5  
9 4  
1 . 3 0  
1 3 0 .  
6 8  
4 3  
1 . 9 4  
1 3 1 .  
1 1 4  
9 8  
3 . 2 8  
1 3 2 .  
' 7 5  
3 7  
2 . 2 4  
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ACE N-D GPA 
Student Score Score 
133. 89 57 2.14 
134. 104 84 2.38 
135. 96 69 1.55 
136. 50 54 2.43 
137. 94 59 2.22 
138. 90 65 2.--
139. 91 82 1.36 
140. 118 99 3.36 
141. 92 63 2.29 
142. 109 68 2.45 
143. 109 77 2.94 
144. 97 69 1.64 
145. 42 35 .60 
146. 82 40 
147. 103 82 2.20 
148. 121 132 3.27 
149. 102 71 1.96 
150. 47 37 2.09 
151. 94 78 3.38 
152. 99 60 2.62 
153. '18 61 1.91 
154. 108 60 1. 53 
8 5  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
1 5 5 .  
5 4  
4 6  
. 2 9  
1 5 6 .  
1 0 3  
7 5  
2 . 4 7  
1 5 7 .  
' 7 1  
6 3  
1 . 2 5  
1 5 8 .  
1 1 5  
7 5  
1 5 9 .  
1 0 2  
7 4  
3 . 6 3  
1 6 0 .  
9 4  
4 3  
1 . 9 2  
1 6 1 .  
1 1 9  
6 8  
3 . 2 5  
1 6 2 .  
8 0  
4 1  
1 . 6 2  
1 6 3 .  
9 6  
6 8  2 . 2 5  
1 6 4 .  
1 0 5  
7 3  
2 . · 7 5  
1 6 5 .  
5 3  
3 2  
1 . 5 5  
1 6 6 .  
1 0 8  
1 0 0  
1 . 8 0  
1 6 7 .  
1 1 3  
8 9  
2 . 6 3  
1 6 8 .  
8 9  
5 0  
2 . 3 4  
1 6 9 .  
7 7  
5 9  
1 7 0 .  
1 0 0  5 1  
3 . 0 2  
1 7 1 .  
1 0 6  
9 1  
2 . · 7 7  
1 7 2 .  
8 4  
1 0 4  2 . 8 3  
1 7 3 .  7 9  
5 0  
2 . 3 4  
1 7 4 .  
5 8  
6 9  
. 7 8  
1 ' 7 5 .  
8 3  
3 4  
l . ' 1 7  
1 7 6 .  
1 0 2  
4 3  
1 . 9 2  
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ACE N-D GPA 
Student Score Score 
177. 95 52 2.16 
178. 138 119 3.46 
179. 41 4o 2.--
180. 69 50 1.44 
181. 78 56 3.28 
182. 94 52 2.15 
183. 89 51 2.58 
184. 83 54 
185. '75 32 2.07 
186. 69 '74 2.21 
187. 10? 84 2.94 
188. 83 49 2.32 
189. 108 78 2.'79 
190. 35 23 1.06 
191. 37 55 2.20 
192. 115 69 
193. 131 115 2.96 
194. 81 62 1.69 
195. 128 88 1.81 
196. 94 74 
19'7. 78 47 2.22 
198. 99 56 2.22 
8 7  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
1 9 9 ·  
1 3 3  
1 2 0  2 . - -
2 0 0 .  
1 0 3  
5 2  
2 0 1 .  
9 5  
5 ' 1  
2 . 1 ) 2  
2 0 2 .  
8 7  
6 0  
2 0 3 .  
6 1  
5 2  
2 . 3 5  
2 0 4 .  
1 0 2  
6 8  2 . 8 5  
2 0 5 .  
7 5  
5 5  
. 8 4  
2 0 6 .  
9 5  
5 6  
2 . 3 1  
2 0 7 .  
6 7  
4 4  
2 . 3 1  
2 0 8 .  
1 3 6  
9 7  
3 . 1 4  
2 0 9 .  
7 2  
3 3  
1 . 6 7  
2 1 0 .  9 8  
7 9  
3 . 1 1  
2 1 1 .  
9 5  
7 6  
3 . 1 0  
2 1 2 .  1 0 5  
6 7  
3 . 0 2  
2 1 3 .  
9 8  
7 3  
2 . 3 0  
2 1 4 .  
1 2 6  
8 3  
2 . 1 8  
2 1 5 .  
7 3  
6 1  
1 . 9 4  
2 1 6 .  9 6  
5 5  
2 . 5 5  
2 1 7 .  
8 3  
5 5  
2 . 0 7  
2 1 8 .  1 4 3  
1 0 2  
2 . 4 6  
2 1 9 .  
9 5  
5 7  
1 . - -
2 2 0 .  
8 6  
4 6  
1 . 8 7  
88 
ACE N-D GPA 
Student Score Score 
221. 100 98 2.--
222. 122 70 3.02 
223. 89 74 2.27 
224. 97 50 2.23 
225. 66 85 
226. 43 39 1.66 
227. 143 101 2.72 
228. 49 53 2.16 
229. 103 80 2.08 
230. 93 52 178 
231. 123 102 3.00 
232. 114 100 2.89 
233. 130 92 1.72 
234. 57 50 2.17 
235. 68 49 .49 
236. 115 64 2.87 
237. 110 67 2.74 
238. 120 101 2.23 
239. 89 62 2.26 
240. 67 34 2.14 
241. 111 90 2.68 
242. 114 52 1.88 
8 9  
A C E  N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
2 4 3 .  
9 6  
6 3  
2 . 3 0  
2 4 4 .  8 9  
6 1 +  
1 . 8 2  
2 1 + 5 .  
1 2 2  
6 9  
1 . 5 7  
2 1 + 6 .  7 8  
6 6  
1 . 8 8  
2 1 + 7 .  
9 8  
6 7  
2 . 1 + 7  
2 4 8 .  
1 0 6  
7 2  
2 . 1 7  
2 1 + 9 .  
9 2  
6 5  
2 . 9 5  
2 5 0 .  
9 7  
9 6  
2 . 1 + 8  
2 5 1 .  
1 0 1  
9 0  
2 . 1 + 9  
2 5 2 .  
1 1 1 +  
6 8  
2 . 1 6  
2 5 3 .  
1 2 7  
8 6  
2 . 8 8  
2 5 1 + .  
8 3  
3 3  
1 . 8 2  
2 5 5 .  
8 6  
l + 8  
1 . 0 2  
2 5 6 .  
9 8  
4 9  
o . o o  
2 5 7 .  
1 1 3  
7 8  
2 .  5 6  
2 5 8 .  
8 9  
1 + 2  1 . 3 6  
2 5 9 .  
8 8  
3 9  
2 . 0 6  
2 6 0 .  
1 2 0  
8 9  
3 . 2 3  
2 6 1 .  
9 1 +  
6 3  
2 . 0 1 +  
2 6 2 .  
1 1 5  7 ' +  
2 . 6 0  
2 6 3 .  
1 0 0  
' + 7  
1 . 1 1  
2 6 1 + .  
1 1 1  
8 3  





ACE N-D GPA 
Student Score Score 
265. 93 59 2.65 
266. 84 50 2.05 
267. 88 44 2.50 
268. 110 51 3.02 
269. 111 77 3.11 
270. 90 70 2.33 
271. 117 101 2.75 
272. 67 65 1.88 
273. 110 63 1.61 
274. 89 41 2.22 
275. 52 64 
276. 86 50 2.38 
277. 104 57 1.28 
278. 99 54 2.20 
279. 52 58 2.06 
280. 115 74 2.85 
281. 79 37 1.50 
282. 111 73 3.09 
283. 64 53 1.77 
284. 95 66 2.35 
285. 117 68 2.78 
286. 107 110 
9 1  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
2 8 7 .  
8 7  
7 7  
3 . 0 6  
2 8 8 .  
1 2 0  
1 2 2  
2 . 1 9  
2 8 9 .  
6 6  
6 8  
2 9 0 .  
1 0 5  
7 1  
1 . 7 5  
2 9 1 .  
1 1 5  
1 0 0  
2 . 4 7  
2 9 2 .  
8 7  
5 3  
1 . 5 2  
2 9 3 .  
9 7  
8 6  2 . 6 9  
2 9 4 .  
1 1 1  
7 0  
2 9 5 .  
1 1 6  
8 3  
3 . 3 6  
2 9 6 .  
1 2 9  
1 0 4  
3 . 9 1  
2 9 7 .  
8 0  
3 4  
2 9 8 .  
8 5  
5 8  
1 . 9 3  
2 9 9 .  
1 0 0  
6 0  3 . 2 1  
3 0 0 .  
9 8  
5 8  
2 . 4 4  
3 0 1 .  
9 8  
5 7  
. 9 4  
3 0 2 .  
1 6 2  1 2 3  
2 . 0 8  
3 0 3 .  5 9  
4 7  
1 . 2 2  
3 0 4 .  6 9  
5 4  
1 . 0 0  
3 0 5 .  
1 1 8  
6 9  
2 . 0 0  
3 0 6 .  
1 2 4  
1 2 4  2 . 9 0  
3 0 7 .  
2 0  
1 7  
1 . 5 0  
3 0 8 .  
1 1 8  
7 0  
2 . 1 8  
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ACE N-D GPA 
Student Score Score 
309. 117 104 2.67 
310. 112 66 1.94 
311. 95 54 2.17 
312. 92 64 3.09 
313. 69 50 2.01 
314. 75 53 1.92 
315. 76 66 2.44 
316. 53 48 1.00 
317. 140 83 2.52 
318. 139 107 3.00 
319. 120 81 1.82 
320. 68 36 1.50 
321. 71 45 1.57 
322. 104 66 2.68 
323. 102 76 2.79 
324. 98 80 1.89 
325. 93 65 2.49 
326. 86 48 1.89 
327. 89 4o 2.68 
328. 141 123 3.28 
329. 83 33 2.16 
330. 86 57 2.19 
9 3  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
3 3 1 .  
7 4  
5 2  
. 9 0  
3 3 2 .  7 9  
4 7  
2 . 1 0  
3 3 3 .  
1 3 0  
9 2  
3 . 5 1  
3 3 4 .  
1 2 5  
1 0 4  
2 . 8 0  
3 3 5 .  
7 5  
5 1  
1 . 2 5  
3 3 6 .  
1 1 9  
8 0  
2 . 0 2  
3 3 7 .  
1 0 4  
6 1  
1 . 7 1  
3 3 8 .  
1 1 2  
9 2  
2 . 9 9  
3 3 9 .  
1 1 1  
6 8  
2 . 8 9  
3 4 o .  
8 2  
7 2  
2 . 5 6  
3 4 1 .  
9 8  
9 1  3 . - -
3 4 2 .  
1 0 3  
5 8  
1 . 5 1  
3 4 3 .  
8 4  
6 6  2 . 6 3  
3 4 4 .  
1 3 0  
9 9  
3 . 6 0  
3 4 5 .  
8 3  
5 9  
2 . 0 1  
3 4 6 .  
1 1 0  
8 3  
3 . 2 3  
3 4 7 .  
7 9  
4 9  
1 . 8 3  
3 4 8 .  
1 0 8  
6 6  
2 . 9 2  
3 4 9 .  
8 2  
4 0  
1 . 4 3  
3 5 0 .  9 5  
6 4  
1 . 8 7  
3 5 1 .  
1 0 3  
6 1  
2 . 2 0  
3 5 2 .  
1 0 1  
7 9  
3 . 1 2  
94 
ACE N-D GPA 
Student Score Score 
353. 83 41 1.00 
354. 130 98 2.30 
355. 99 117 1.61 
356. 85 41 1.44 
357. 117 74 1.79 
358. 128 81 1.61 
359 • 80 48 1.68 
.. 
360. 84 39 1.54 
361. 136 123 3.24 
362. 89 64 2.46 
363. 81 59 2.65 
364. 105 81 2.33 
365. 104 79 3.06 
366. 63 46 1.70 
367. 124 93 3.50 
368. 74 45 2.65 
369. 83 51 2.59 
370. 69 29 1.70 
371. 85 50 1.50 
372. 62 23 1.61 
373. 101 69 1.71 
374. 90 64 2.71 
9 5  
A C E  N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
3 7 5 .  
8 6  
5 7  
2 . 1 2  
3 7 6 .  
8 1  
4 8  
2 . 1 9  
3 7 7 .  
8 7  
5 6  
1 . 5 5  
3 7 8 .  
1 1 6  
1 0 0  
2 . 8 9  
3 7 9 .  
1 2 7  
9 2  
2 . 9 1  
3 8 0 .  
1 3 0  
1 0 3  
2 . 1 0  
3 8 1 .  
3 6  
2 6  1 . 5 0  
3 8 2 .  
1 1 9  
8 6  
2 . 7 7  
3 8 3 .  
6 9  
4 0  1 . 2 3  
3 8 4 .  
9 5  
7 1  
2 . 2 5  
3 8 5 .  
1 0 4  
7 4  
2 . 7 5  
3 8 6 .  
1 0 4  
6 6  
2 . 6 4  
3 8 7 .  
7 1  
3 9  
2 . 4 2  
3 8 8 .  
1 0 2  
6 3  
2 . 6 3  
3 8 9 .  
1 1 8  
9 6  
2 . 5 0  
3 9 0 .  
6 6  
4 3  
1 . 3 3  
3 9 1 .  
7 4  
5 2  
2 . 0 3  
3 9 2 .  
9 4  
5 3  
2 . 1 3  
3 9 3 .  
1 0 2  
6 7  
3 9 4 .  
6 6  
4 8  
2 . 2 2  
3 9 5 .  9 5  
5 6  
3 9 6 .  
1 0 8  
7 3  
3 . 0 9  
96 
ACE N-D GPA 
Student Score Score 
397. 83 67 2.60 
398. 103 83 
399. 37 30 1.37 
400. 76 78 1.89 
401. 95 80 2.89 
402. 119 90 2.33 
403. 122 67 2.75 
404. 125 100 3.00 
405. 143 88 3.49 
406. 68 35 2.42 
4o7. 118 102 3.00 
408. 125 102 3.36 
409. 149 127 3.86 
410. 124 110 3.62 
411. 120 117 1.68 
412. 101 64 
413. 86 61 2.96 
414. 55 44 .45 
415. 79 52 2.55 
416. 119 77 3.15 
417. 84 38 1.97 
418. 94 47 1.07 
9 7  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
4 1 9 .  
1 2 9  
1 2 3  
4 2 0 .  
7 7  
2 2  
1 . 7 6  
4 2 1 .  
5 0  
5 9  
4 2 2 .  1 2 9  7 6  
1 . 7 6  
4 2 3 .  
1 1 2  
7 5  
2 . 8 4  
4 2 4 .  
7 9  
6 2  
2 . 5 7  
4 2 5 .  
9 5  
7 8  
2 . 2 3  
4 2 6 .  
1 1 1  
6 0  
2 . 1 7  
4 2 7 .  
9 9  
4 5  
2 . 4 2  
4 2 8 .  
8 8  
4 7  
2 . 1 1  
4 2 9 .  
1 0 1  
9 3  
2 . 2 5  
4 3 0 .  
l o 4  
6 2  
1 . 5 5  
4 3 1 .  
1 1 8  
8 0  
1 . 5 5  
4 3 2 .  
1 2 1  
9 4  
2 . 8 0  
4 3 3 .  
1 0 5  
6 8  
3 . 2 5  
4 3 4 .  
7 7  5 9  
2 . 3 8  
4 3 5 .  
1 0 9  7 1  
2 . 7 9  
4 3 6 .  
6 8  
3 2  
2 . 3 2  
4 3 7 .  
8 7  6 3  
2 . 3 1  
4 3 8 .  
1 1 2  
7 3  
2 . 2 6  
4 3 9 .  
6 2  
4 3  
2 . 3 8  
4 4 0 .  
8 1  
9 1  
2 . 9 7  
ACE N-D GPA 
Student Score Score 
441. 102 75 1.72 
442. 128 95 3.03 
443. 92 69 3.11 
444. 113 80 3.16 
445. 98 62 2.97 
446. 40 49 2.09 
447. 135 80 2.69 
448. 100 77 2.18 
449. 50 55 2.73 
450. 112 80 1.62 
451. 42 71 2.89 
452. 92 70 2.44 
453. 95 36 2.03 
454. 76 26 2.61 
455. 144 129 3.94 
456. 113 75 1.43 
457. 86 33 .67 
458. 105 67 1.36 
459. 76 41 1.80 
460. 98 85 .83 
461. 115 90 
462. 49 31 1.43 
9 9  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
4 6 3 .  
1 0 1  6 9  
2 . 3 0  
4 6 4 .  
5 8  
3 6  
1 . 8 4  
4 6 5 .  
9 1  
5 7  
2 . 0 0  
4 6 6 .  
1 0 1  
7 8  
1 . 6 4  
4 6 7 .  
6 8  
6 1  
2 . 2 2  
4 6 8 .  4 9  
3 3  
2 . 1 6  
4 6 9 .  
8 1  
B o  
1 . 8 3  
4 7 0 .  
1 1 7  
8 2  2 . 6 7  
4 7 1 .  
1 0 3  
7 4  
2 .  5 7  
4 7 2 .  
7 0  
2 7  
2 . 0 7  
4 7 3 .  
1 1 1  
6 5  
1 . 5 0  
4 7 4 .  
9 3  
5 8  
2 . 2 8  
4 7 5 .  
1 0 0  
5 6  
2 . 5 0  
4 7 6 .  
9 2  7 9  
1 . 8 2  
4 7 7 .  
5 5  
5 3  
1 . 7 7  
4 7 8 .  
1 1 5  
8 8  
3 . 4 5  
4 7 9 .  
1 0 6  
8 3  
2 . 0 0  
4 8 0 .  
5 8  
6 2  
1 . 3 3  
4 8 1 .  1 3 1  
1 1 6  3 . 8 9  
4 8 2 .  
7 3  
3 5  
1 . 5 5  
4 8 3 .  
7 7  
4 0  
1 . 3 6  
4 8 4 .  
7 2  
7 6  
1 . 4 5  
r ' .  r · , - ( )  / I  
\ 0  /  ?  " ' " 1  
100 
ACE N-D GPA 
Student Score Score 
485. 137 121 3.11 
486. 75 61 1.11 
487. 88 60 2.43 
488. 105 99 2.28 
489. 127 96 1.54 
490. 97 28 1.62 
491. 84 57 2.24 
492. 79 51 1.30 
493. 100 73 1.32 
494. Bo 36 2.05 
495. 92 64 1.95 
496. 131 95 3.87 
497. 66 56 1.56 
498. 74 45 
499. 77 36 1.97 
500. 127 59 2.21 
501. 118 59 1.18 
502. 84 62 1.62 
503. 130 106 2.95 
504. 125 77 2.95 
505. 77 48 2.63 
506. 101 66 2.28 
1 0 1  
A C E  
N - D  
G P A  
S t u d e n t  
S c o r e  
S c o r e  
5 0 7 .  
7 8  
6 7  
2 .  5 3  
5 0 8 .  7 7  
4 3  
2 . 1 5  
5 0 9 .  
9 2  5 9  
. 4 6  
5 1 0 .  
1 3 4  
8 9  
3 . 1 1  
5 1 1 .  
1 1 0  
8 4  1 . 8 7  
5 1 2 .  
9 3  
5 8  
2 . 1 9  
5 1 3 .  
1 0 7  
6 7  
2 . 1 9  
5 1 4 .  
1 3 4  
1 0 1  3 . 1 0  
5 1 5 .  
9 4  
7 3  
1 . 7 8  
5 1 6 .  
1 1 7  
9 5  
3 . 0 9  
5 1 7 .  
9 6  
4 9  
2 . 3 1  
5 1 8 .  
9 2  
6 9  
3 . - -
5 1 9 .  
7 8  
3 9  
2  • .  1 1  
5 2 0 .  
1 3 0  
1 0 3  
3 . 8 9  
5 2 1 .  
8 6  
5 8  
2 . 1 2  
5 2 2 .  
1 3 0  
1 1 3  
2 . 8 2  
5 2 3 .  
9 8  
6 3  
2 . 0 3  
5 2 4 .  
9 0  
3 5  
5 2 5 .  
9 4  
6 6  
2 . 9 5  
5 2 6 .  
1 2 4  7 6  
1 . 9 3  
5 2 7 .  
6 8  
4 3  
2 . 0 8  
5 2 8 .  
1 0 5  
5 0  
1 . 6 6  
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ACE N-D GPA 
Student Score Score 
529. 73 58 2.45 
530. 113 64 2.03 
531. 88 55 2.10 
532. 104 86 3.06 
533. 79 92 1.89 
534. 93 59 1.62 
535. 64 44 1.02 
536. 119 96 2.81 
537. 110 100 3.51 
A P P E N D I X  B  
T h e  f o l l o w i n g  t h r e e  p a g e s  c o n t a i n  t h e  c o m p u t a t i o n  
o f  t h e  b e s t - f i t t i n g  n o r m a l  c u r v e s  f o r  t h e  d i s t r i b u t i o n  
o f  g r a d e  p o i n t  a v e r a g e s ,  N e l s o n - D e n n y  R e a d i n g  T e s t  s c o r e s ,  
a n d  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  E x a m i n a -
t i o n  S c o r e s  e a r n e d  b y  t h e  F r e s h m a n  c l a s s  e n t e r i n g  C e n t r a l  
W a s h i n g t o n  C o l l e g e  A u t u m n  Q u a r t e r  1 9 4 9 .  T h e  f o r m u l a  f o r  
f i n d i n g  t h e  e x p e c t e d  f r e q u e n c y  i n  a  b e s t  f i t t i n g  n o r m a l  
c u r v e  a n d  t h e  p r o c e d u r e  f o r  p l o t t i n g  t h e  c u r v e  a r e  s u g -
g e s t e d  b y  G u i l f o r d . l  T h e  f o r m u l a  i s :  
w h e r e :  
f  e  
-
-
f  e  =  
i  =  
N  •  
y  =  
i N  
7  
y  
e x p e c t e d  f r e q u e n c y  
i n t e r v a l  
n u m b e r  i n  s a m p l e  x  
h e i g h t  o f  t h e  y  o r d i n a t e  a t  ~ 
i n  a  n o r m a l  d i s t r i b u t i o n  ~ 
c u r v e  t a k e n  f r o m  T a b l e  B  ( G u i l f o r d ,  
p p .  6 0 4 - 5 )  
1 .  G u i l f o r d ,  J .  P . ,  F u n d a m e n t a l  S t a t i s t i c s  i n  P s y c h o l o g y  
~Education, N e w  Y o r k :  M c G r a w - H i l l  B o o k  C o . ,  1 9 5 0 ,  
p p .  1 3 4 - 4 4 .  
1 0 3  
Computation of the Best-Fitting Normal Curve for the 
Frequency Distribution of Scores Earned on the American 
Council on F.ducation Psychological Examination by 535 
Freshmen Students Entering Central Washington College 
Autumn Quarter 1949. 
(1) (2) 
z y 













































































The numbers in the columns are obtained as follows: 
Column (1): Arbitrarily chosen 
Column (3): 205.7 multiplied by y 
Column (4): Standard deviation (23.41) multiplied by z 
Column (5): x plus mean (94.95) 
The constant used to arrive at Column (3) is found by the 
formula: 
k : iN 
ts 
In this distribution: 
Solving 
i = 9 
N : 535 
0 = 23.41 
for k: 
k -
.i2l ~~32l - 23. 1 
k - 205.7 -
104 
C o m p u t a t i o n  o f  t h e  B e s t - F i t t i n g  N o r m a l  C u r v e  f o r  t h e  
F r e q u e n c y  D i s t r i b u t i o n  o f  S c o r e s  E a r n e d  o n  t h e  N e l s o n -
D e n n y  R e a d i n g  T e s t  b y  5 3 5  F r e s h m e n  S t u d e n t s  E n t e r i n g  
C e n t r a l  W a s h i n g t o n  C o l l e g e  A u t u m n  Q u a r t e r  1 9 4 9 .  
( 1 )  
( 2 )  
( 3 )  
( 4 )  
( 5 )  
z  
y  
f  e  x  
x  
S t a n d a r d  
F r o m  T a b l e  B  
E x p e c t e d  D e v i a t i o n  R a w  S c o r e  
S c o r e  
F r e q u e n c y  
3 . 0  
. 0 0 4 4  
. 7 2 6  
6 ' 7  . 9 5  1 3 4 . 9 5  
2 . 5  
. 0 1 ' 7 5  
2 . 8 8 3  
5 6 . 6 2  
1 2 3 . 6 2  
2 . 0  
. 0 5 4 0  8 . 9 3 0  4 5 . 3 0  
1 1 2 . 3 0  
1 . 5  . 1 2 9 5  
2 1 . 3 6 7  
3 3 . 9 7  
1 0 0 . 9 7  
1 . 0  . 2 4 2 0  
3 9 . 9 3 0  
2 2 . 6 5  
8 9 . 6 5  
. 5  . 3 5 2 1  
5 8 . 0 9 2  
1 1 . 3 2  
7 8 . 3 2  
. o  
. 3 9 8 9  
6 5 . 8 1 8  
. o o  
6 7 . 0 0  
- •  5  
. 3 5 2 1  
5 8 . 0 9 2  
- 1 1 . 3 2  
5 5 . 6 7  
- 1 . 0  
. 2 4 2 0  
3 9 . 9 3 0  
- 2 2 . 6 5  
4 4 . 3 5  
- 1 . 5  
. 1 2 9 5  2 1 . 3 6 7  
- 3 3 - 9 7  
3 3 . 0 2  
- 2 . 0  . 0 5 4 0  
8 . 9 3 0  
- 4 5 . 3 0  
2 1 . 7 0  
- 2 . 5  . 0 1 7 5  
2 . 8 8 3  
- 5 6 . 6 2  
1 0 . 3 7  
- 3 . 0  
. 0 0 4 4  
. 7 2 6  
- 6 7 . 9 5  
- . 9 5  
T h e  n u m b e r s  i n  t h e  c o l u m n s  a r e  o b t a i n e d  a s  f o l l o w s :  
C o l u m n  ( 1 ) :  A r b i t r a r i l y  c h o s e n  
C o l u m n  ( 3 ) :  1 6 5  m u l t i p l i e d  b y  y  
C o l u m n  ( 4 ) :  S t a n d a r d  d e v i a t i o n  ( 2 2 . 6 5 )  m u l t i p l i e d  b y  z  
C o l u m n  ( 5 ) :  x  p l u s  m e a n  ( 6 7 . 0 )  
T h e  c o n s t a n t  u s e d  t o  a r r i v e  a t  C o l u m n  ( 3 )  i s  f o u n d  b y  t h e  
f o r m u l a :  
k  =  i N  
( f  
I n  t h i s  d i s t r i b u t i o n :  




5 3 5  
-
C i  =  
2 2 . 6 5  




2 2 . 6 5  
k  
-
1 6 5  
-
1 0 5  
Computation for the Best-Fitting Normal Curve for Grade 
Point Averages Earned by 509 Freshmen Students at 
Central Washington College During the Academic Year 
1949-1950. 
(1) (2) l3) (4) l5) 
z y f e x x 
Standard From Table B Expected Deviation Baw Score 
Score Frequency 
3.0 .0044 .80 2.085 4.34 
2.5 .0175 3.20 1.737 3.99 
2.0 .0540 9.88 1.390 3.04 
1.5 .1295 23.71 1.043 3.30 
1.0 .2420 44.31 .695 2.96 
.5 .3521 64.47 .347 2.61 
.o .3989 73.13 .ooo 2.26 
- • 5 .3521 64.47 .347 1.91 
-1.0 .2420 44.31 .695 1.57 
-1.5 .1295 23.71 1.043 1.22 
-2.0 .0540 9.88 1.390 .870 
-2.5 .0175 3.20 1.737 .523 
-3.0 .0044 .80 2.085 .175 
The numbers in the columns are obtained as follows: 
Column (1): Arbitrarily chosen 
Column (3): 183.1 multiplied by y 
Column (4): Standard deviation (.695) multiplied by z 
Column (5): x plus mean (2.26) 
The constant used to arrive at Column (3) is found by the 
formula: 
k = iN er 
In this distribution: 
Solving for k: 
i • .25 
N : 509 
0 .695 
k = (.25) (509) 
.695 
k = 183.1 
106 
1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
A P P E N D I X  C  
B a s i c  F o r m u l a s  U s e d  I n  T h i s  S t u d y  
A  L i s t  o f  T i t l e s  
F o r m u l a  f o r  c o m p u t i n g  t h e  P e a r s o n  r  b y  t h e  s u m  o f  
s q u a r e s  m e t h o d  
F o r m u l a  f o r  f i n d i n g  t h e  s u m  o f  s q u a r e s  f r o m  c o d e d  
d a t a  
F o r m u l a  f o r  f i n d i n g  t h e  s u m  o f  t h e  c r o s s - p r o d u c t s  
F o r m u l a  f o r  t h e  s t a n d a r d  d e v i a t i o n  i n  a  s a m p l e  
F o r m u l a  f o r  t h e  m e a n  o f  a  s e r i e s  
F o r m u l a  f o r  t h e  s t a n d a r d  e r r o r  o f  a  m e a n  
7 .  F o r m u l a  f o r  t h e  c o m p u t a t i o n  o f  t  t o  t e s t  t h e  s i g n i f i -
c a n c e  o f  r  
8 .  F o r m u l a  f o r  t h e  c o m p u t a t i o n  o f  t h e  c o e f f i c i e n t  f o r  
l i n e a r  r e g r e s s i o n  o f  Y  o n  X  
9 .  F o r m u l a  f o r  t h e  r e g r e s s i o n  e q u a t i o n  o f  Y  o n  X  
1 0 .  F o r m u l a  f o r  a  c o n s t a n t  t o  b e  u s e d  i n  t h e  r e g r e s s i o n  
e q u a t i o n  
1 1 .  F o r m u l a  f o r  t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  o f  t h e  
r e g r e s s i o n  e q u a t i o n  
1 2 .  F o r m u l a  f o r  t h e  i n d e x  o f  f o r e c a s t i n g  e f f i c i e n c y  
1 3 .  F o r m u l a  f o r  t h e  c o e f f i c i e n t  o f  m u l t i p l e  c o r r e l a t i o n  
w i t h  t h r e e  v a r i a b l e s  ·  
1 4 .  F o r m u l a  f o r  t h e  m u l t i p l e  r e g r e s s i o n  e q u a t i o n  
1 5 .  F o r m u l a  f o r  t h e  s t a n d a r d  e r r o r  o f  a  m u l t i p l e  e s t i m a t e  
1 6 .  F o r m u l a  f o r  t h e  s t a n d a r d  e r r o r  o f  a  p r o d u c t - m o m e n t  
c o e f f i c i e n t  o f  c o r r e l a t i o n  
1 0 7  
Sources of the Formula Used in This Study 
Formulas numbered 1 through 12 were taken from 
Fdwards.1 The table below indicates the page in the 
reference upon which the numbered formula may be found: 













Formulas numbered 13, 14, 15, and 16 were taken from 
Guilford, 2 and may be found in that text upon the page 













Edwards, Allen, Statistical Analysis fQ.I. Students in 
Ps~chology ~Education, New York: Rinehart and Co., 
19 6. 
Guilford, J. P., Fundamental Statistics ill Psychology 
~Education, New York: McGraw-Hill Book Co., 1950. 
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1 .  F o r m u l a  f o r  c o m p u t i n g  t h e  P e a r s o n  r  b y  t h e  s u m  o f  
s q u a r e s  m e t h o d :  
2 .  
r x y  ~ 
v . z x = ·  : : : : : 2  ===~==;y2~ 
w h e r e :  
r x y  =  
~xy =  
£  x 2  =  
2 . _ y 2  -
t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  X  o n  
y  
t h e  s u m  o f  t h e  c r o s s - p r o d u c t s  
t h e  s u m  o f  s q u a r e s  f o r  X  
t h e  s u m  o f  s q u a r e s  f o r  Y  
F o r m u l a  f o r  f i n d i n g  t h e  s u m  o f  s q u a r e s  f r o m  c o d e d  d a t a :  
~x•)2] i 2  
" 2 .  x 2  [ 0 - x  ' 2  - -
w h e r e :  









t h e  s u m  o f  t h e  s q u a r e d  d e v i a t i o n s  
t h e  c o d e d  v a l u e  o f  t h e  s u m  o f  t h e  
s q u a r e d  d e v i a t i o n s  
t h e  n u m b e r  i n  t h e  s a m p l e  
t h e  i n t e r v a l  u s e d  f o r  g r o u p i n g  
3 .  F o r m u l a  f o r  f i n d i n g  t h e  s u m  o f  t h e  c r o s s - p r o d u c t s :  
f  x y  =  [  i x ' y '  
w h e r e :  
~xy 
=  
~x ' y '  
=  
L  f x '  
=  
z .  f y t  
=  
i x  
=  





(  ~fX t  ) (  z f y  I  )  ]  i X  i y  
- N  
t h e  s u m  o f  t h e  c r o s s - p r o d u c t s  
t h e  c o d e d  v a l u e  o f  t h e  s u m  o f  t h e  
c r o s s - p r o d u c t s  
t h e  s u m  o f  t h e  c o d e d  X  d e v i a t i o n s  
t h e  s u m  o f  t h e  c o d e d  Y  d e v i a t i o n s  
t h e  i n t e r v a l  o f  t h e  X  v a r i a b l e  
t h e  i n t e r v a l  o f  t h e  Y  v a r i a b l e  
t h e  n u m b e r  i n  t h e  s a m p l e  
1 0 9  







the standard deviation 
a deviation from the mean squared 
the number in the sample 
5. Formula for finding the mean of a series: 
where: 
M = M' +(Hr) i 
M : 
M' = 
i- fx' = 
N = 
i = 
the true mean 
a guessed mean 
the sum of the coded deviations 
the number of cases 
the interval used 
6. Formula for finding the standard error of the mean: 
where: 




'J N - 1 
the standard error of the mean 
the standard deviation of the sam-
ple 
the number of cases in the sample 
7. Formula for the computation of t from r: 
t = r 










t h e  t  t e s t  o f  s i g n i f i c a n c e  
t h e  o b s e r v e d  s a m p l e  v a l u e  o f  t h e  c o r -
r e l a t i o n  c o e f f i c i e n t  
t h e  n u m b e r  o f  p a i r s  o f  o b s e r v a t i o n s  i n  
t h e  s a m p l e  
8 .  F o r m u l a  f o r  t h e  c o m p u t a t i o n  o f  t h e  c o e f f i c i e n t  f o r  
l i n e a r  r e g r e s s i o n  o f  Y  o n  X :  
w h e r e :  
b y x  =  r  
(  
J '  y  )  
.  ( ! <  x  
b y x  =  
~y =  
t f '  x  =  
r  =  
t h e  r e g r e s s i o n  c o e f f i c i e n t  o f  Y  o n  X  
t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  Y  d i s -
t r i b u t i o n  
t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  X  d i s -
t r i b u t i o n  
t h e  c o e f f i c i e n t  o f  c o r r e l a t i o n  b e t w e e n  
Y  a n d  X  
9 .  F o r m u l a  f o r  t h e  r e g r e s s i o n  e q u a t i o n  o f  Y  o n  X :  
w h e r e :  
Y '  =  b y x X - f  k  
Y '  =  
b r c  :  
x  
=  
a  p r e d i c t e d  v a l u e  o f  Y  
t h e  r e g r e s s i o n  c o e f f i c i e n t  o f  Y  o n  X  
a  c o n s t a n t  t o  b e  a d d e d ,  c o m p u t e d  f r o m  
f o r m u l a  ( 1 0 )  
a  s c o r e  o n  t h e  X  v a r i a b l e  
1 0 .  F o r m u l a  f o r  a  c o n s t a n t  t o  b e  u s e d  i n  t h e  r e g r e s s i o n  
e q u a t i o n :  
k  
=  
M y  
-
b x y M x  
w h e r e :  
k  
=  
a  c o n s t a n t  t o  b e  u s e d  i n  t h e  r e g r e s s i o n  
e q u a t i o n  
M y  
=  
t h e  m e a n  o f  t h e  Y  d i s t r i b u t i o n  
1 1 1  
b~ = 
= 
the regression coefficient of Y on X 
the mean of the X distribution 
11. Formula for the standard error of estimate of the 
regression equation: 
12. 

















the standard error of estimate 
the standard deviation of the Y dis-
tribution 
the correlation between Y and X 
index of forecasting efficiency: 
1 - -J' 1 - r2 
the index of forecasting efficiency 
the correlation between variables in 
the prediction 
13. Formula for the coefficient of multiple correlation 






rf2 + rf3 2r12r13r23 
1 - r~3 
the coefficient of multiple cor-
relation between X1 and a combination 
Of X2 and X3 
the coefficient of correlation be-
tween X1 and X2 
the coefficient of correlation be-
tween x1 and X3 
the coefficient of correlation be-
tween X2 and X3 
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1 4 .  F o r m u l a  f o r  t h e  m u l t i p l e  r e g r e s s i o n  e q u a t i o n :  
w h e r e :  
X f  =  a + b 1 2 . 3 X 2 T b 1 3 . 2 X 3  
X i  
a  
X 2  
X 3  
b 1 2 . 3  







a  p r e d i c t e d  v a l u e  o f  X i  
a  c o n s t a n t  t o  b e  a d d e d  
a  s c o r e  o n  v a r i a b l e  ( 2 )  
a  s c o r e  o n  v a r i a b l e  ( 3 )  
p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t  
o f  X 2  o n  X 1  a n d  X 3  
p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t  
o f  X 3  o n  X i  a n d  X 2  
T h e  c o n s t a n t  ( a )  i s  f o u n d  f r o m  t h e  f o r m u l a :  
w h e r e :  
a  
M 1  
M 2  






M 1  - b 1 2 . 3 M 2  - b 1 3 . 2 M 3  
t h e  m e a n  o f  X 1  
t h e  m e a n  o f  X 2  
t h e  m e a n  o f  X 3  
T h e  p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s  a r e  f o u n d :  
b 1 2 . 3  =  
a n d  




c f  1  )  B 1 2 . 3  
C f  2  
(
t l  \  
6 "  2  " )  
B 1 3 . 2  
T h e  B e t a s  a r e  f o u n d  b y  t h e  f o r m u l a s :  
B 1 2 . 3  
-
-
a n d  
B 1 3 . 2  
r 1 2  - r 1 3 r 2 3  
1  - r~3 
r 1 3  - r , 2 r 2 3  
2  
1 1 3  
Formula for the standard 
0 1.23 = 









the standard error of an esti-
mate of Xi from X2 and X3 
the standard deviation of X1 
the coefficient of multiple 
correlation between Xi and a 
combination of X2 and x3 
16. Formula for the standard error of a product-moment 
coefficient of correlation: 
where: 









the standard error of a product-
moment coefficient of correlaticn 
the product-moment coefficient 
of correlation 






Computation of the Pearson Product-Moment Coefficient of 
Correlation Between American Council on F,ducation Psy-
chological Examination Scores and Grade Point Averages 
From the Data Contained in Correlation Chart No. 1. 
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C o m p u t a t i o n  o f  t h e  P e a r s o n  P r o d u c t - M o m e n t  C o e f f i c i e n t  o f  
C o r r e l a t i o n  B e t w e e n  N e l s o n - D e n n y  R e a d i n g  T e s t  S c o r e s  a n d  
G r a d e  P o i n t  A v e r a g e s  F r o m  t h e  D a t a  C o n t a i n e d  i n  C o r -
r e l a t i o n  C h a r t  N o .  2 .  
" £  x  Y =  [ : t  l ' Y ' - (:lfJ~(~f-Y') y /  y  
: : :  C A q 1 1 3 1 - (
3
c.~qx"3vin>](1J(.-1s) 
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1 1 7  
Computation of the Pearson Product-Moment Coefficient of 
Correlation Between .American Council on Education Psy-
chological Examination Scores and Nelson-Denny Reading 
Test Scores From the Data Contained in Correlation Chart 
No. 3. 
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C o m p u t a t i o n  o f  t h e  S t a n d a r d  E r r o r  o f  t h e  P e a r s o n  P r o d u c t -
M o m e n t  C o e f f i c i e n t  o f  C o r r e l a t i o n  B e t w e e n  G r a d e  P o i n t  
A v e r a g e s  a n d  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  P s y c h o l o g i c a l  
E x a m i n a t i o n  S c o r e s .  
" 2 .  
\ - r  
o - < r  : : - - - {  1 ' - J  - I  
- .  0 ' 3 " (  
: : .  
\ - .  l(pO?,,~-
v~-o ' ; - I  
,  ~3~7j­
~A·Y31 
C o m p u t a t i o n  o f  t h e  S t a n d a r d  E r r o r  o f  t h e  ~earson P r o d u c t -
M o m e n t  C o e f f i c i e n t  o f  C o r r e l a t i o n  B e t w e e n  G r a d e  P o i n t  
A v e r a g e s  a n d  N e l s o n - D e n n y  R e a d i n g  T e s t  S c o r e s  •  
. . . - 1  \ - \"'~ 
C J  r  -
- 1 1 \ f  - I  - = -
: :  .  0 " 3 ' f  
t-.~3'fnl 
r  v - - " '  ' 1  - ,  
: : .  
l i t i t J Y 3 1  
A ; \ ,  . ' . > - 3 1  
C o m p u t a t i o n  o f  t h e  S t a n d a r d  E r r o r  o f  t h e  P e a r s o n  P r o d u c t -
M o m e n t  C o e f f i c i e n t  o f  C o r r e l a t i o n  B e t w e e n  N e l s o n - D e n n y  
R e a d i n g  T e s t  S c o r e s  a n d  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  S c o r e s .  
c t \  . .  : ;  
I  - r - i -
- =  
\  - •  f 1 q  i / ; t O < j  
.  b-o~- 7 1 /  
1 ( p ( - I  
. .  
: : . .  
-
; f  ~-3~--1 
~'3.Joft'l.f 
: : : ;  '  0 - . .  J  
1 1 9  
Computation of the Multiple Correlation Between Grade 
Point Averages, Nelson-Denny Reading Test Scores, and 
American Council on Education Psychological Examination 
Scores. 
:: (. 1/-os) .,_ ~ (.Yf't )1.- (i..)(. 'ios)l· 4l"")l.703J 
1- (. 103)'1.. 
= 
l.11o11oas--J ?(.~:u 1ad- (. "J.1t 'l•-d 
1- ."J'l"'l'-O't 
· l~'tlo q 6-
• ~off"' 7 "I I 
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C o m p u t a t i o n  o f  t h e  R e g r e s s i o n  E q u a t i o n ,  S t a n d a r d  E r r o r  o f  
E s t i m a t e ,  a n d  E f f i c i e n c y  o f  P r e d i c t i o n ,  f o r  P r e d i c t i n g  
G r a d e  P o i n t  A v e r a g e s  F r o m  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  S c o r e s .  
Y~~x X  r - k  
- t r ' f  x  =  r  (  _ 1  )  
t f ' t  
=  ,  ' l o  : r ( )  ( ·  ( J  " : > )  
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K  =  M y  - - - l r y '  M x  
: :  ) . A t ,  - ( 1 J 1 1 1 / 1 . : r :  o , . s )  
~ ~. ~ ~ - / .  1 3  
- : : : :  / . I  3  
O ' y x - = - O ' y  ( / - ; - - i _  
=  ,  ( p  1 S  ~(po~.,:,-
= '  ( p f c : > - / .  ' i l 3 1 1 . J -
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=  •  " ' 3 7  
- : :  
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1 2 1  
Computation of the Regression Equation, Standard Error of 
Estimate and Efficiency of Prediction, for Predicting 
Grade Point Averages From Nelson-Denny Reading Test Score~ 
:: • tJ If j-
k= My- --lr_yK My 
-= A ·-1~ _, ( IJlf4')( 67.11) 
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C o m p u t a t i o n  o f  t h e  M u l t i p l e  R e g r e s s i o n  E q u a t i o n  a n d  t h e  
S t a n d a r d  E r r o r  o f  E s t i m a t e  f o r  P r e d i c t i n g  G r a d e  P o i n t  
A v e r a g e s  f r o m  A  S u m m a t i o n  o f  A m e r i c a n  C o u n c i l  o n  E d u c a t i o n  
P s y c h o l o g i c a l  E x a m i n a t i o n  S c o r e s  a n d  N e l s o n - D e n n y  R e a d i n g  
T e s t  S c o r e s .  
x  I  =  c i t  . , t . .  x  +  4  x  
I  l ? i . 3  a , .  l 3 . 7 ' ,  3  
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1 2 3  
Computation of the Mean, Standard Error of the Mean, and 
Standard Deviation of Grade Point Averages From the Data 
Contained in Correlation Charts No. 1 and 2. 
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